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LETTER OF THE SUPERVISING SURGEON-GENERAL 



Treasury Department, 
Office of the Supervising SuRaEON-GENERAL, 

U. S. Marine Hospital Service, 

July 11, 1890. 

Sir: Referring to the accompanying report of Maj. George M. 
Sternberg, surgeon U. S. Army, of his researches relating to the 
etiology of yellow fever, I have the honor to recommend that it be 
immediately printed as a special report from this Bureau. 
Very respectfully, your obedient servant, 

John B. Hamilton, 
Supervising Surgeon- General Marine Hospital Service. 

Hon. William Windom, 



Secretary of the Treasury. 
Approved, July 11, 1890. 



William Windom, 

Secretary of the Treasury. 
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ETIOLOGY AND PREVENTION OF YELLOW FEVER, 

MADK BY 

GEORGE M. STERNBERG, M. D., 
Lieut. Colonel and Surgeon, U. S. Army, 

By direction of the President, in pnrsnance of an act of Congress approved March 3, 
1887| ''making appropriations for sundry civil expenses of the Qovernment/' 



Submitted June 2t, 1890. 



ORDERS. 



Special Orders ? Huadquartrrs of the Army, 

No. 93. J Adjutant-Gknkral's Office, 

Washington^ Jpi-il 23, 1888. 

[Bxtraot.] 

1. The following order, received from the War Department, is snhstituted for para- 
graph 13, Special Orders No. 89, April 18, 1888, from this oflice, which is, by direction 
of the Secretary of War, revoked : 

War Department, Washington, April 21, 1888. 
By direction of the President, in pursuance of the authority contained in the pro- 
visions of the act of Congress, approved March 3, 1887, '^making appropriations for 
sundry civil expenses of the Government,'' etc., relating to the methods of prevent- 
ing the spread of epidemic diseases, Maj. George M. Sternberg, Surgeon U. S. Army, 
will proceed to the Island of Cuba for the purpose named in the letter of the Presi- 
dent addressed to the Secretary of War on the 17th instant, and upon the completion 
of this duty will return to his proper station and submit his report to the President 
on or before June 25, 1888. 
The travel enjoined is necessary for the public service. 

Wm. C. Endicott, 

Secretary of War, 



By command of Lieutonant-Geueral Sheridan : 



R. C. Drum, 
AdjutanU General, 



Special Orders, ) IIeadquarters of the Army, 

No. 224. i Adjutant-Generai/s Office, 

Washington, September 26, 1888. 

[Extract.] 

8. The following order has been received from the War Department: 

War Department, Washington, September 26, 1888. 
By direction of the President, Maj. George M. Sternberg, Surgeon U. S. Army, will 
proceed to Decatur, Ala., and to such other points in the infected districts of the 
Southern States as he may deem necessary to continue his scientific investigations of 
yellow fever. 

R. Macfeely, 
Acting Secretary of War, 
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8 ORDERS. 

Upon the completion of the dnty assip^ncd him in this onler, Major Sternberg will 
return to hlH proper station. 
The travel enjoined is necessary for the pnblic service. 

« *r ■» ' « • # # 

By command of Major-General SchoOeld: 

R. C. Drum, 
Adjutant'General, 

Special Orders, )' Hbadquartrrs op the Army, 

No, 30. i Adjutant Grnkral's Offick, 

JVashingtorif February 5, 1889. 

[Extract.] 



16. The following order has been received from the War Department : 

War DEPARTMENr, JFanhingtony F9bruary 4, 1889. 
By direction of the President, in pursuance of the authority contained in the pro- 
visions of the act of Congress, approved March 3, 18S7, '' making appropriations for 
snndry civil expenses of the Government, '^ etc., relating to the methods of prevent- 
ing the spread of epidemic diseases, Maj. George M. Sternberg, Surgeon U. S. Army, 
will proceed to the Island of Cuba for the purpose named in the letter of the Presi- 
dent addressed to the Secretary of War April 17, 1888, and npon the completion of 
this duty will return to his proper station and submit his report to the President. 
The travel enjoined is necessary for the public service. 

Wm. C. Endicott, 

Secretary of War. 



By command of Major-General Sohofield. 

R. C. Drum, 
Adjutant' General, 
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INTRODUCTION. 



The present report eiabodiea an account of the reaearches made by 

tlie writer in compliance witli the foregoing orders. 

My investigations in Brazil and Moxieo, made in 1887, were in eom- 
pliauce with orders received about the 1st of May, 1887, in which I am 
especially instructed to complete my investigations by the lat of 
October of the same year. The following is a copy of this order : 

Wabuington, Jpril 39, 1887. 

Sin ; KeftiiTiag to tlie act providiDK for suiiilry oivll oxpensei of the Goverumrnt 
fur llie year oudini; June 30, 18.^8, espeolall; to tlie claiisn providitiK for tbe InveBii- 
gation of yellow favor by inocnliitioii,'a(i followH: "Aiul the ProaidoDt ia fnrChei 
ftiitboriKfitl to use of the samo iiii'sppiidod liiklniice a Bnin not oxceediuf! $10,000 for 
tho pari)oa(i uf iiivoatigaliu); tlie iiicritit of tbo methiHl praottced ia Muxloo and 
BfBzil for preveutiiig yellow fever by ioooalatioti," you ore liutoby dirGiited, uuiler 
niitlinrlty of auiti act, to proceed to Itio do Janeiro, wlioro you will collate tbe docn- 
nieiitar; ftod otlicr evhlBnoe of tlia eiperiaieuts by Dr. Froire. Having thoronsbly 
familiarized yourBelf with tlio cluima of Dr. Kreire, yoa will proceed in person to 
Inquire at tlie Jurti-Jabit Hospital aud aiicli other placex as may occur to yoo after 
four arrivnl at Kio i 

First. The aoiirco from whioli the onltiiro supply is Neuurod, wliioli will involve — 

(a) Tbe exnmiunlioD of the alleged germ aa aliown you by thoae cugaged In the 
biisiueBt of iuocutation. 

(() Veriflcutiou uf tba cultivation and prooosa of attenuation adopted. 

Second, Tbe method of tUe iuoculation, -wbioh you willBCC vei'iUed, If practicable, 
on actual caaaB. 

Third, You will report your opinion on the reanltH attained by tbe process aftera 
careful oxainination of tlie oaaea which have previously beeu subjected to iuocula'- 
tloD. In forDiiunyour jud{;mout of those reaulta you will take into oonsideration tbo 
following points t 

(a) Personal oharucteriHticB of the pulionl ; age, race, nativity, set, prevJouB sus- 
ceptibility, 

(A) The period since laBt Inoculation; nuuiber of tintoH exposed to the ooutaglou. 

Having completed tbia atudy, you will tl len proceed to Mexico by tbo shortest and 
most practicable rout-eaml inveatiKato, in tbe name niauiior, the method of inocula- 
tion practiced by Dr. Carmona y Valle, and the Banic method will bo observed iu 
condnotlngtbolnveatiKatlon, 

While your attontlou ie directed apeclficatly to these points and details, witb tbe 
expootation that tbey will be oarofully kept In view and adopted for yonr gnidance, 
they areuot intended to exclude such additional metliods and means of inveati);a- 
tioD as yonr Judgment may approve iu the thorough and careful accomplisbiaent of 
the pnrpOBPH of your miasiou. 

In order tbal every facility may be afforded yon for the prosecution of tbe work, 
f ou will uiaku known your errand to the United States minister at Rio de Janeiro 
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and tlie Uulted States (niniBtpr ah tlie City ofMitxicn, respoctivoly, nud rBquest theni-^ 
to wHe tlieir Jridiiiincw in iirocurhig anoli ouvuhh ti> tlio liaapjtnk ami Hucb otlierHtiiiroea 
of irirnrrii.it ion luiyou mity dMJrc. Yon will rofi'iiin from making piil>lictttlon of your 
irivestigntiona nnd the DoncliiHionii Teaolied by yoa nntit you nhall bave Bulimitted t« 
mo tliu Dompleted roi>orb. Yoa will f»rw)in1 your Touobere fur traveling expenBca, 
frnmtinio to tinie, to the Supervising 8-argeon-GBUoral of tbo Marine-Hospital Bcrv- 
ice for payment, oortifying Ibe Hame liofore any conimlar officer where you may bi 
at libe lime. 

You will also niake re(|nLBitions on th-e SirperviHing Brirgeou- General for Huch suieil' 
tilic appliances us may he rjeoesBury to accompllHb the rihjunC of your Juirrney. 

II Is expected thutyuur InviAligatioa willbu cuinplotcd by tlio Int uf October. 

GnOVKR Cl.BVBI^ND, 
M^. GKORGH M. STEIINHIiRG, 

Siirgron, U. S, Armg. 

In cotnpliaucp with these orders I aubmitteil a report to the President I 
in MarcU, 188S, which is published in the iiiiiiiial volume of the Marine- j 
Huspital Service for 1SS9. 

lu trauamitting tbia report I say. 

1 have the honor to transmit berewitli a detailed report of the Invest) uationa which 
1 have iriade in oompltauce with your lustruatioDa dated April '29, 1887. 

The cuncliiBlunH reached (H3., pp. 9S0 tu 'iS'J) are dellnite no far as the methods of 
i noon 1 a ti on practiced io Brazil and in Mexico are uoncerned, hut iinfortnrmtely Ibe 
question uf the etiology of yellow terer is left in an unsettled etate. Tbe limit aa to 
time Ssed by lay orders, and the fact that the disease was not prevalent either in 
Brazil or iu Mi'sico at tbe time of my vifiitsto those coantries, have made it iuiposdhle 
fur me to ruake certain researeliea which I coDsider extremely important in oonneo- 
tion with the aribjecC uudor invealigatiou. 

The orders given me in April, 1888, were iutended to afford me the 
opportunity I deaired tor coDtinuing my investigations during the epi- 
demic season at one of the permanent centers of infection, but the time 
was again limited through a misapprehension with reference to the 
availability of the appropriation after the end of tbe fiscal year, and I 
was required to return to my proper station and submit my report to 
the President "on or before June 25, 1888." 

The report submitted in compliance with this requirement was a brief 
one. At my i'eqnest it was subsequently returned to me and is embod- 
ied in the present report. In the autumn of 1838, yellow fever having 
a]>peared in epidemic form in Florida and Alabama, I requested author- 
ity to proceed to the infected district for the purpose of continuing my 
investigations, and received the orders dated September 26, 1888. 

I selected Decatur as the localityfor my researches, rather than Jack- 
sonville, because the comparatively amall mortality in the last-named 
city led some physicians to question the diagnosis, and because my 
friend. Dr. Jerome Cochran, State health officer, was at Decatur, and 
I was confident that he would do all that was in bis power to aid me in 
my scientific researches, an expectation which was fully realized. 

!Not having arrived at any definite conclusion as to tbe vpecijic cause 
of tbe disease under investigation, I again asked to be sent to Cuba 
' " ~'ug the epidemic season of 1*89, and received tbe orders dated Feb- 
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INTRODTTOTION. 13 

mary 5, 1889, which did not restrict mo as to time and enabled me to 
spend the entire summer iu Havana. 

The material obtained from thirty autopsies made in Havana during 
the paat summer and the study of tbe vaiious microorganisms isolated 
in my culture experiments have fully occupied my time since my return 
from Cnba. 

I have now commenced writing a report because I feel that an ac- 
count of what I have been doing during the past two years is due, and 
not because I have brought my investigation to a successful termina- 
tion, or because I feel that there is uottiiiig more to be done. 

No one can regret more than I do that the qnestion of the etiology of 
yellow fever is not yet solved in a definite manner, but I at least have 
not to reproach myself with want of diligence or failure to embrace 
every opportunity for pursuing the research. The difficulties have 
proved to be much greater than I anticipated at the outset. If the task 
before me had been to find an organism in the blood, like that of relaps- 
ing fever or of anthrax, or an organism in the organs principally in- 
volved, as in tyiihoid fever, or leprosy, or glanders, or in the intestine, 
as in cholera, the researches I have made could scarcely have failed to 
be crowned with complete success. But this has not proved to be the 
case, and among the microorganisms encountered there is not one 
which by its constant prescTice and special pathogenic power can be 
shown indisputably to be the specific infectious agent in this disease. 

If I have rot succeeded in makiug a positive demonstration which 
will satisfy the exactions of science I have at least been able to exclude 
in a definite manner a majority of the microorganisms which I have 
encountered in my culture experiments, as well as those which various 
other investigators (Freire, Carmona, Finlay, Gilner) have supposed to 
be the specific cause of the disease. I shall endeavor to give an exact 
account of the characters of these various microorganisms and of the 
evidence upon which I feel justified in excluding them from considera- 
tion from an etiological point of view. 

While this is much less than I had aimed at and hoped for, I trust 
that it will be considered ample compensation for the time and money 
expended, and I am sure that the information obtained can not fail to 
be of value iu guiding future investigators in this field of reseai-ch. 

I desire here to quote the following paragraphs from a paper read at 
tbe quarantine conference held in Montgomery, Ala., in March, 18^9, 
just before my last visit to Havana: 

1 mAy sii; before going nnj further tliat my faith In a living infeotlotia asenr. aa 
tUeapeoifio caunoof this disouao isliy no means diminUhed by my failure t.hus far to 
deuionstrate t lie exact furoi aaduatnreof this lijpotbetical "gorm." The pruueiU 
a(at« of knowledge with reference to the aliulogy of infectinuB diaeaiieB in icenerai 
and well Isnown tucta relating to the origiu and spread of yellow-fover epidernios 
filUy justify Hiiuh a buliof. Tlio a priori gruuiida for Duob faith I stated as long ago 
M 1873 in a pnjier piililisheU in Ihu Aiiiorioan Journal of the Modtual SuiouccB {July, 
1873): and the {>rogressofkiiu\vledge since that date Uaa all beeu iu the direetioii of 



aiipportiDg tliifl n priori resj^nnhiK' But yellow fever i» I17 no means the not; infeo- 
tiouB diaeaBe in \rlitcti Hatiafactor; evi<]eucB of the eiiatenoe of a living infectiouH 
agent is still wanting. In tbe eraptWo fevers genocally no demon strati on has lieen 
made of the sjieciBc etiological agent— at least none nbioh baa been accepted by 
ooinpetent pathologiats and bactoriologiats. Again, in the infeottoua diaeuso of oattia 
known as plenropnciimonia, notwithstanding very extended researohes by compe- 
tent investigatora iu varions parta of tbe world, no antiafiwitory deincinatration of the 
germ hatt been made. The same in tnieof hyilrophnbin, in which diaeaae we are able 
to say with conlidonce tbe infectious agent is preitent in the brain and spinal curd of 
animals which anccnmb to rabiea ; this infeotioiia agent Is dealroyed by a tempera- 
ture which ia fatal to known pathogenic microilrgnniama (Gr>'''C.)i and liy variona 
germicide agenta, yet all efforta to cnltivato it or to demoiislratu ite presence in the 
infections material by staining pruceases and mieroacoplcal examination have tbua 
far been nDguccosafnI. 

You ure aware that my first aSbrt to solve the etiology of yollow fever was made 
10 years ago. As a member nf the Havana yellow-fever commission of the National 
Board of Health T had an opportunity to make rescnrclica which, in advance of the 
effort, 1 fondly hoped might lead to a demonstration alike creditable to American 
science and useful aa a basts for preventive and curative meaanres in this pestilential 
malady, which bos destroyed the lives of ao many of onr fellow-citizeus, and Las so 
largely interfered with the material progreas of uertaiu sr^ctions of the United Btatea, 
1 knew from personal eKperieuco the malignant nalnre of tbe diaoasi^, and tbe fntil- 
ity of tbe variuna modes of treatment which had been niaorted to In the oSbrt to com- 
bat it. It was therefore with the deepest interest as well as with strong hopes of 
suuceas that I went to an endemic focns of the diaeaae to search for tim yellow fever 
germ. The recent (1873) demonstration of the spirillom of relapsing fever in the 
blood of patients snffering from this disenaor and thit recognized facts relating to the 
etiology of aotbrai, couaidered in connection with tbe current notions relating to 
the pathology of yellow fever, led me to hope that the discovery wonld be an easy 
one, I was familiar with the moat approved metho 1s of mouutiag and staining micro- 
organisms, and wati provided witb the best liigh-powor objectives that could be pro- 
cured, tue one-twalfth and ono-eigbteeuth incb homogeneous oil-immersion obiect- 
ivas of Karl Zeiss, of Jena, Germany. Not uuly did I feel that I was equipped for the 
recognition of any microiirganlsm which might prove to be present in the blood, but 
I was prepared to photograph it, and thus fo abow toothera what I might see in blood 
drawn trom the circulation of yellow-fever patients. You know the resultof tbisin- 
vcatigatiou; uiuetyeight apecimens from forty-one undoubted casea of yellow fever 
were carefully studied, and one hundred and five photographic negatives were made, 
which showed satiafactotily everything demonstrable hy the microscope. But no 
microorganism wan disooveted. I shall presently show you upon tbe screen a photo- 
micrograph of yellow-fever l)loo<l, made iu Havana at tbe time mentioned, so that you 
may jndga of the performance of my Zeiss one-eigbteenth inch nhjeotive, and have 
ocular evidence that no microorganism decaonstrahle by this magnificent lens was 
present in it. I may say here that my culture experiments made iu Havana last 
spring, in which blood taken from one of the cavities of tbe heart as soon as possible 
after death was introduced into various nutritive media, gave a like negative result. 

Ont of ten cases in which I made tbe autopsy. In the military hospital at Havana, 
a development of microorganisms occurred in two only. In tbe exceptional casea I 
obtained a bacillus which subsequent cesuarcbos showed to be identical with a bacil- 
lus oonatantly found rn tbe alimentary canal of healthy persous— bacterium oolioom- 
mnne of Escherich. 

The absence of microTirganisma from blood drawn from the finger during life oc 
from the heart after death cau not, however, lie accepted as evidence that there are 
no parasitic organiama anywhere iu the tissues. Tbe bacillus of typhoid fever, for 
example, ia rarely foand in the circulating Quid, although it mnst be transported in 



the Ijlood current to the various organs In ivliinb foci of ;;rowth are found irliich 
coatatn onineroua bacilli. Siioli foci are^esjiGcmlly almndaot in the splevii, but evau 
in tbis urgan tanoy tbin aectioas ma; b<i niaile bofore a single foDtia uf develop ii ion t 
is encountered. 

Having fiiileil to Qod the yellow fever germ in the blood, we may still admit tbat, 
OS 1q tjpboii], it is poTbaps ooiy to be foand in the organapriuoi pally involved in the 
morbid prooesB. This reasoning has led me to give speeial attention to an eiaminB' 
tion of the liver and kidney, both by the culture metboil and by the exaniiuatlon of 
tliin sections. Itotb methods have given me positive lesnlts so fnr as the oocosional 
presence of microiirganisms is concoTnoil, but both ore in accord in failing to demon- 
strate the constant presence of any particular organism. In my culture experiment* 
made in HiLvnna last year the lulcroorganlsni most frequently euooiintered was my 
baciltns a, already referred (u as ftmnd in two out often uaxed in enltures from blood 
drawn from the heart. Naturally I have given itmch attention to this bocillui, and 
it was only after au extended aeries of oomparative oxperimonts that I gave np the 
hope that it might he concerued in tbe etiology of the diBoase under consideration. 

These eomparative experiments fnrced me to the canclDsiou that tbia is the same 
bacillns as wna found by Emmerich in cholera cadavers at Naples, and that it cor- 
responds with the bacterinm ooli commune of Esohelich. 

In my resournbesby the method of staining tbin sections of the tissues h.trdoned in 
alcohol 1 have encountered several ilifTerent microorganisms, but no one of these 
has been foond in a series of coses. One, tbe bacillns uf Lacenta and Babes, I have 
found only in material brought from Dr. Lacetda's laboratory in Brazil, and in two 
only out of nine coses represented by material from this sonrce. In one of my 
Havana cases, la which tbe materia! was collected by my friend, Dr. llurgesa, in 
18ST, a long bacillus was found in the kidney, for tbe most part In the gtomerali. lu 
a cose in which t made tbe autopsy in Havana last spring a micrococcus, grouped in 
fours, was foand iu the kidney. 

Evidently, if any one of these microiirganisms was fonnd in a considerable series 
of oases tbe fact would be decidedly signifioiint, and wonid aiford presomptive evi- 
dence that tbe piirositio organism found boTo some relation to tbe morbid process, 
but even if one and the same microflrganism was found in every case tbe final proof 
in its etiological import would depend upon its isolation in pure cultures and the 
production uf the characteristic phenomena of the diseases in one of the lower ani- 
mals, or in the absence of a susceiitible animal, in man himself, 

Themetboilbyoultivationisby far the uioatreliablo for the demonstration of micro- 
organisms which will grow in our culture media, for isolated cocci or bacilli might 
easily escape observation, when present in small nnmbers, bnt would servo to start a 
cnltnro. Thus tbe bacUlna of typhoid fever, which, as stated, is not as a rule found 
in the blood of the general circulation, and is only found in tbe spleen in scattered 
olompa, may be obtained from this organ, in pure cultures, almost without fail, by in- 
troducing a Hoiall quantity of splenic pulp Into a suitable nutritive medium. 

Moreover, this method enables us to diderentiate microorganisms which look alike, 
and wbioh by microscopic examination aloae it would be impossible to distinguish 
one l^om another. This is a fact now well reoognized by bactoriologists, bnt nut 
generally appreciated by micioBcopista whose teseaicheH have been limited to tbe 
staining and mounting of sections. 

Both nietbods require skill and practice in the execution, aud groat caution iu 
drawing conclusions, for there are a IhousaDd traps lying in wait for the explorer in 
this field of investigation. It is for this renaua that pseudo discoveries arc so 



Especial care is required in the micriiacopi cal examination of stained preparations 
of yellow-fever tissues. One encounters in the urinary tubules, mingled with the 
diSbris of tbe demjuamated epithelium, atain«d masses of various forms which often 
closely roscniblu cocci or bacilli. These I believe to be fragments of nuclear material. 
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Tlie snme material ia ofteu maased in the urinary tiibuloa in tUe furiu of plugs, whiab I 
are deeply stained by tbe aniliiie dyea. I 

Again, traKmcDtation of uuclei of oella Htill in position may give the impresaion of ■ 
a coll coDtaiuiog cocci, anil tbo karyokinetio figures tound Id tbe ceila, especially iu I 
the liver, often resemble bacilli so closely that it is diCQoult to couvince auy one not I 
familiar with tUem that they are uot uiicrourgamamH. 1 

Tbe "plasma cells" of Ebrliuh, also, aeem to have as their chief fuuctioa tbe role of ■ 
deluding amateur microscopistsiDtu the idea tliat tbey have made adiaoovery, Tbef I 
are often very abundaut in the liver and iu tbe kidney of yellow fever caaes, and so ■ 
closely resemble zoogltea maaaes of miciiicocci that experienced pathologists have beea I 
deceived by tliem. I 

In addition to these objects which resemble microrirganiams there are dangen J 
from the post-moitem invsaion of the tiaanes when the autopay has been delayed he--J 
youd au hour or two, tn tbe worm climates vrhere yellow fevei pruvails, or eveail 
ih the preserving medium or during the process of staining. I 

My experiments made in 188^ shon-ed that "exposure to 95 per cent, alcobul for 48l 
hourx did uot kill the bacteria in broken-down beef tea (old stock]," and [lathologistl V 
are familiar 'with the picture presented by the poat-mortem invasion of tissues wbioh m 
have been left in alcohol which was not strong enough to preserve them. I 

Finally, inasmuch as my culture exparimeuts with material collected aoon after ■ 
death from the liver and kidney gave a poaitive resnlt in a certain proportion of ■ 
the oasea, it ie evident that the microiirgaiiism most frequently found by this method — 1 
my bacillus a — shunld oucasioually be encountered in statued preparations. I 

The possibility reniiiius that by some method of ataiuing not hitherto employed,,! 
the apeeiUc infections agent may yet ba demonstrated in tbe tissues ; but the foot ■ 
that my cnltnre experiments with material from the liver and kidney of ton cases 1 
&iled to demonstrate any such specihc micrube ia opposed to this view. We may, of 1 
course, auppose that tbe yellow fever germ not only requires special methods yet on- 1 
dlacovered for its demonatration in tbe tissues, but that it will Dot grow in ths 1 
culture media which I have employed in my researches. I would say in reply to this I 
hypotheaia that all known pathogunio micruorgunisma may be demon atrated by the. ' 
Btaiuiug methods employed, and that inasmuch as the yellow fever germ appears to 
hnd a favorable nidus in filth beda external to the body, I have been inclined to be- 
lieve that, like the baeOlus of typhoid fever and cholera, it ia not especially nice as to 
the character of the medium in which it may develop. However, this may be a mis- 
taken idea, and I propose in my future researches to make use of various cultnre - 
media not yet employed, and especially to make cultures (tem the tissues and the I 
excreta in an atmosphere from which oxygen has been e.toluded; for it msj be that ' 
like the bacillua of malignant cedema and the bacillus of tetauns tbe yellow fever 
microbe iij anaerobic. 

loasmucli as some of tlie readers of tliis report may iiot have at hand 
the volame in which the report of my investigatioas iu Brazil and in 
Mexico ia coiitaiited, I introduce here a paper read before the OoUege 
of Phyaicians of Pbiladelphta in April, 1S8S, and published iu tbe 
"Medical News" of April 28, 1888, in which a summary of the resolls 
of these investigations is given : 

Gbntlemesn ; Ton are aware that I have heen engaged during the past year ia aa 
nvestigatiou of tbe methods of lououlation practiced tn Brazil and iu Mexico, by 
which it is claimed that protection acai net yellow fever is afibrded. The subject is 
one of such great interest to the medical profession everywhere, and of aiicb imp 
tance with reforuuee to tbosauitary interests of that portion of the United States 
anbject to invasion hy tbe disease in queeliou, that Congress provided for 
tigBtioa of the methods of inoonlatiou practiced ii|. Itrasil and in Mexico, iu (he ao\ 
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providing for tbc civil expcnBeu of the Govcrnmenl; fnr tlu' jcnr ending June JO, 

letm. 

Having been Helccied by tbe President to nialce tbe inveatigatiou referred to, in 
cotflplimice with my instriictions I first prooeetled to Brnzil for the purpose of investl- 
Biiling tlie methods of Dr. Dotningon Frpire, of Kio de.Iftneiro, and nftnr iny return 
fVom tliat country wnut tii Mexico to muke a similar rcBuarcli with reference to the 
Talne of the method of inoonlaCion practiced by Dr. Carniona y Vallo. My detailed 
report waa snbniittcd to the PreBident about a mouth ago, and by hie pemiissiou 1 
am aon- aiithoriKed to make public tbe concluBiotis reached, As I am about to go to 
Havauafor the pnrpose of continuing my reaenrohoH with reference to the etiology 
nud prophylaxis ofyollow fever, I am glad to aviiil myself of the kind iuvitnlion of 
the College of Physicians of Philadelphia, and to present to yon, and to the profession 
generally, tho conclusions which 1 have roaelied up to the prexiiii' 'ute. 

These conclnaionB are given as follows in my report, above r r.id to: 

"Facts relating to tho endemic and epidemic provBleuce oi . ellow fovat, consid- 
ered In connection with the present state of knowledge coui;i">ii']ij' the etiology of 
other infeoUona diseases, Justify tho belief that yellow fever ia Jue to a living uijcro- 
organism, capable of development, under favorable local and meteorological condi- 
tions, external to tho human body, and of establishing new oeuters of infection when 
transported to distant localities. 

" Inoamuch as a single altaok of yellow fever, however mild, protects, as a rnln, 
from future attacks, there ia reason to hope that similar protection would result if a 
method <louhl be discovered of inducing a mild attack of the disease by inuculalion 
or otherwise. 

"Tbe hypothetical yellow fever germ, moltiplying external to tbe human body iu 
n nan nitary places in tropical regious where tbe disease is endemic, or during the 
summer months iu the area of its ncoasioual epidemic prevalence, establishes infected 
localitlea, and snacoptible persona con traot yellow fever by exposure in theae infected 
Mreas. We infer, therefore, a priori, that tha yellow fever germ Invades the system 
by the respiratory tract, by the alimentary canal, or from the general surface of tho 
body, and it should bo found in the blood and tissnes, or iu the alimentary ounat, ur 
uputi the surface. 

"Another possibility presents Itself, viz: That the germ multiplying in insanitary 
localities external to the body produces a volatile poison, which contaminates tbe 
air, and that an attack is induced by the toxic eSecta of thia potent chemical poison. 
The more or less prolonged period of inoubation— two to five days— in numerous oases 
in which the attack has been developed after removal from the iufectetl locality, 
aaeuis opposed to this latter bypotbesia. 

"In the light of what ia known of the etiology of other in fee tiona diseases, the hy- 
pothesis that the germ really finds entrance to tho body of the person att.icked and 
multiplies within it, is that which presents itself as most probable, and it hardly 
smms worth white to consider any other unless this la proved by a complete invvsli- 
gatiou not to be true. In the latter event we would have to consider tho possibility 
o( absorptiou through the respiratory tract of a volatile loxio agent, or through the 
■kin of a poisonous ptomaine formed upon the surface of the body by a specific micro- 
organism which does not itself peuelrati^ to tbe interior. 

"Naturally tlio attention of investigators has first been given to a search for tho 
■germ' in the blood of thoiie attacked, and in the blood and tissues of the victims of 
the malady. 

"Tho reaonrohes made up to the present tine have faileil to demonstrate the con- 
■tant presence of any niioro-orgauism iu the blood and tissues of those attacked. 

"My own reaearchea, recorded iu the foregoing report, show that no such micro- 
ttrguulSHi as Dr. Domingos t'reirc, of llrar.il, lias described in his published works, or 
M be presented to mu as his yellow fever gi'tm at the time of my visit to Brazil, is 
fiinnd, M he asserts, in th<.< blood and tissuoa of typical cases of yellow fever. 
4067- 



" Tbere is no satiafaotory ovideiicEi tb nt the n 
DomiugoB Froire has nny prophyloctio Tiilae. 

"TbeclaimHof Dr, Carmonny Valle, of Mexico, to have discovered the aiieoifiooimBO 
of yellow fever have likewise do scientiSo liasu, and he has failed to ileiiionstrute 
the protective valoe of his proposed luetLod of propbylaxiH, 

"It is LigblyimportaDt, iu the iDterestBofBcieuce and of piibljo health, that further 
investigation!) be made by more exact uietbods, which linve been perfected Binoe 
Dre. Froiresnd Carmona made tboiTroHoarcheB, and with which they were evidently 
not familiar." 

The failure thus far to Rod a apeciflo mioro-organism in the blood or tissues makes 
it desirable that a thorough research ehoold be made with reference to the micro- 
organisms present iu tliB alimentary canal, for it is possible that in yellow fever, at 
in oholera, the disease is induced by a, niicrourganism which multiplies In this aitno- 
tion. Additional researohes are also repaired before we can say deiluitely that there 
is no germ demonstrable in the blood aud tiasnes. Having exhausted our rosearchea 
by the nietbod of direct examination, and by cultares from blood drawn during life, 
it is highly desiraiile that various cnltnre media should be inoculated with material 
taken, with proper precautions, from tbe varioas orgaus, and at the earliest possible 
moment after death.* 

I can not attempt 
Tvliich tbe conclusions abo' 
report to tbe President^ an< 
ever, takv advantage of thi 
facts upon which I baae the 
claims of Dr. Doniiugos Frci 
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detail, at the present time, the evidence upon 
:tated are liased, bat it ia recorded, in oxtenso, in my 
ill no doubt be published in due time. I ahall, how- 
call yonr attention to some of the principal 
ifavoratle opinion expressed with reference to tha 
of Braiil, and of Dr. Cannona y Valle, of Mexico. 
Both of these gentlemen, as yon are aware, bavo laid claim to priority in the diseov' 
ery of the specific germ of yellow fever, and both have practiced inooulationa with 
material supposed to contain their " microbe," haviug in view the prodnotionof a 
mild attack of the disease, and snbaeqaeut immunity asaresnlt of this attack. 

Dr. Froire has, however, made a greater number of inooulationa, and owing to his 
numeroUB publioationa and very positive assertions his claims have received the moat 
attention. My conclusion that these claims are without scientific foundation may 
seem to you almost incredible, in view of the extended reaearches which Dr. Freire 
has made in a locality where yellow fever is endemic, and of the very favorable star- 
tJsticB which he has published in support of the value of hia method of inoculation. 
But I need scarcely remind yon that the astonishing development of oar knowledge 
relating to pathogenic microorganisms, which has occnrred during tbe past decade, 
hits been accompanied by numerous announcements of psuedo discoveries in this field 
of research, aud that much confusion bus resulted irom the premature publication of 
expetiuieutal researches made by enthnaiastic inveatigatora not familiar with the 
exactiona of nindern science, or with tlie exact methods by which alone security is 
offered against such pseudo discoveries. 

Dr. Fruiie insists in all his published works that his cryptococcus xauthogenicus is 
present in great numbers in the blood and tissues of yeUow-fever patients. In bin 
principal work. Doctrine Microbienne de la fi^vre jaane, published in 1385, he mokes 
tbe following statement; 

s a cosmopolitan ; it does not select its domioile in 

e for any organic liquid. We have encountered it 

ame opulenoo of proliferation, iu the brain, in the 

in the kidneys, in the Inngs, in the blood, iu tbe 

L even in the cephalo-rochidian tluid. However, 
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"The microbe xanthogenicus i 
any organ and has no prefereno 
with the same cbaracteis, the sa 
muscles, in the liver, in the splee 
nriuo, iu the bile, in the vomit, a 

' The writer went to Brasiil and to Mexico fully prepared to make these 
ments, but, unfortunately, was unable to secure any autopsies in either pla'^, and 
the lituit us to time fixed by his orders made it necessary to return to the Uuitrf 
States without having made these impoitaut researches. 
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is naoeBBary to eatabliah a w«)l-i!rnwn diatiiiotiou ua to tlto blood,' the blood of the 

general circulatioo ohowa itaetf much less charged iritli the microlies tbaa tho blood 

of Ihe cnpillariei. Thus, if I could admit auy prefersnue on the part of the micrube 

ID thou 11 io us, Inouldnaf that ft i>loa»es itself better in the blood of the capillaries, 

in the blood whiolt batbea inimedialol; the UTiatoiniaal alemeiils, 



IS to UB a favorable one In order to call attentioD to Aome indiii- 
penaable precautions whea the microbes of ;«i1ow fever uru to be BOUt|ht In orgauie 
eolids And liquids. While it is extremel; easy to perceive the presence of the microbes 
of yellow fever In tbe nrine ami bile, for I'xuiiiplu, by placing a drop of these liquids 
a glass slide, covering it with a thin glass cover, andesamiDliigitnitH a power 
of 450 lo 740 or T80 diameters, this proceeding can not be employed when the blood ii 
o be examined. If we proceed in this manner tbe globales will hide nearly all of 
the uiiurobes, and Ibe observer will wrongfully oonolude that they are very rare in 
this organic liquid. Not only docs the form of themiorobe ofier acertaiu resemblance 
to that of tbe red corpuscles, but these latter in adhering together envelope the mi' 
crobiaii cells, and on the other hand oast upon tbe oulls a jet of light which tualieB 
them disappear from tlie lield of thetnicruacope. 

a litlle drop of lilnod in a pure solution of sulphate of soda and 
place it under the objective, the microbes become visible and will appear in cousid- 
orable quantity, 

B liiiewise neoessary to make a preparation previously for the examination of 
the cerebral moBB and of tbe niuacles. Tbey ebould be triturated in a Bterilized wortor 
ond mixed afterward with distilled water entirely deprived of organisms, filtered 
throQgh line linen which has been passed rapidly through the jlame of an alcohol 
lamp, and afterward a drop of the lll(«red liquid should be placed upon aglass slide, 
we withdraw a little piece of brain or of miisculat liber, even triturated, we will 
i perceive anything abnormal nndur the microscope, unless it be the anatomical 
elements more or less deformed by trituration, 

"It 1b not the same for the liver. It BuDtcea to withdraw abitof this organ and to 
crnsh it betweeji two glass slides. Upon observing it under tbe microscope we perceive 
} n multitude of niicrobBs. This is becanse in tbe musoles the micmbeB are 
lodged between tbe fibrillic and in the snbstance which sarrounds them; and in the 
brain they are fonud in the interior of the nerve cells, wliich must first be destroyed 
by trituration in order that their parasitic hosts may become visible." 

Having made I'xtended researches in Havana in 1S79 and during the paat year in 
Itrazil and In Mexico, 1 am able to assert most positively that no anuh niicroorgau- 
.s Dr. Froiro has described is to ho found in the blood and tissnes of yellow-fovur 
patients. I have examined blood fVom niimerons cases drawn from the finger during 
life, both in the fresh condition, in proparationa stained by varioua aniline colors, 
*nd by culture methods, and I have studied with great care b large number of thin 
■eutiona of the liver and kidney, stained by tke most approved methods, &om a con- 
' Bidsrable number of typioal oases of yellow fever, without having onconntered the 
oryptooocous lanthogenicus. 

Ah Dr. Kroire asserts that his microbe is eapecially abundant in the capillary vea- 
•els, it sbonld be eaaily demonstrated in thin aecliona of the various organs, made 
teoHHiJein artem. 

Aa a matter of fact, my researches show that, as a rule, no miorourganlsm demon- 
strable by known methods of staining is to Le found in anoh sections, But here 1 
mnait slate that in certain cases microorganisms have boon fonnd. The one to which 
the most Interest attauhos is tliat described by llabcHi This was discovered in 1864, 
io material sent to Paris from the laboratory of Dr. Laoerda, in Rio de Janeiro. At 
tha time of my visit to BraKil my friend Dr. Ariinjo Uciesgave me material from 
Dine cages, which bad been preserved in Dr. Lacerda's laboratory hIuco the epidemic 
of ItRM, and after my return to Baltimore I oxauiiaed sections stained by Oram's 
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t iiiDtliod and with Loeffler'a BlknUiie aolution of metliyliiio lilne fruui uU of these cosei. 
1 qiiute from in; report m follows: 

"In Iwauf theiwciMRs I And in the cnpillanes of tlio liver and of the kiilDeys 
or)(aD>8iu wbioh hiiB been described hj Bahes ami fay Lucerila, who fonnd it ia n 
terial cnlleoted at the eaine time, nud probably From Ibe very tiaiiie cuses as thoHe 
which 1 uuw liud it, This orgaDtsia ia a short bacilliie, wbioh oocuis in ohains, aa 
seen in Fig. 2, PI. IV. 

"In certain plaoea, especially iu the kidneys, it U found iu the capillaries in great 
numbers massed togetberj in other plaues It is diNtribiitod more Hparsely. 
the figure," 

Careful examination of speolmons stained with Loetiiiir'a solution shows that tiM' 
sepurate elements in these little chains vjiry cou aiders. hly u» to their luujjtb, and tfakt 
the ends are more deeply stained than tbe cmiter. This appearance was do doubt| 
observed b; Babes, who lirst described the organisui in qaestion, but be boa inter-' 
preted it differently. He says: 

"The hlaments appear nnitedand baiuogo neons with au amplifioationof 600 diam-'' 
etera, hut with a high power (1- 12th bom. im., or Mo. 12 of Veriok, which uorroaponds 
with the l-18th of Zoiaa) one can aBsnro himself that these Htaments are composed of 
elliptical grains, almost cylindrical, arrnnged in pairs, forming little grtiiips, in which 
tbey are unitetlby an intermediary pale anbataiico. The filaments are thus composed 
of diplooocci,or, if one wishes, of very short rods with terminal spores. 

Dr. Laoerda has desDrilied the organism referred to as in tilaments which branoh,; 
dichotomoualy, and believes this branohiag to he a constant and distinctive charac-i 
teristic of the parasite which he accepts as the veritable yellow fever microbe, 
ia without doubt mistaken. The apparent branching of the filaments wbiuh he 
described and drawn, and which he showed mo in some of his preparations at the 
time of my visit to Rio, is duo simply to the accidental juxtaposition of the torDt»> 
like chains. He is also mistaken in BnppasinK that this organism is only 
factorily demonstrated by Gram's metbod of staining. My friend Dr. Goes shared 
this belief at the time of my visit to Bio, but I demonstrated to him the facility with! 
which the organism may be stained with a solution of metbyline blue upon suctions: 
which be [nade for me from material in Ur. Lacenla's laboratory. Since iny return, 
to Baltimore I have made numerous sections from the same material (t' 
of the nine], and find no difficulty in staining the orgauism present in 
with metbyline blue or with fuchain. l>r. Goes aiao snpposeil that his failure tofiDtl 
this parasite in all of the tissues which he had preserved since the epidemic of 188i 
was due to the fact that the tissues had Iioen kept too long. He thought that 
most easily stained in recent tissues, aod autloipatud that when he had again au. 
opportniiity to make autopsies he wuuld encounter this microiirganisut 
snea. I shall await with interest his report of his recent researohes. 

As already stated, I have not been able to find this microbe of Babes in the tissnei 
of six nudouhted cases of yellow fever sent to me from Havana, and eiaminwl 
carefully within six months of the date of the autopsies. Babes himself has renouuod, 
Che idea that this microDrganism boars a.ii etiological relation to the disease under 
consideration. In the second edition of Les BaotSries he says : 

" Since those researches we have had the opportunity to exa 
sections from yellow fever: First, the liver and kidney of two individuals dead from 
this malady, collected hy Dr. Alvarez, were examined in the Laboratory of Path<r-. 
logical Anatomy of the Faculty of Paris, without any bacteria having been found; 
Bea<md, material from three cases of yellow fever which Koch was kind euongh til> 
confide to one of us. In these three lost cases, notwithstanding the most scrnpuloiu 
research and notwithstanding the advice of Koch, it was impossible to find the little 
chains iu the brain, the kidneys, the liver, and the spleen. We must suppose, then, 
that In yellow fever, as in other infections maladies, microbes are only found 
parenchymatous organs in certain casus, and not in all. The queation whetbc-r theaa 
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inicro-nrgBnianiR renlly ri»iHl.ltiit« the cnii«e nf the iiinlmly, or Himpl; n cniiipl lent ion, 
la, oooseqaoutly, not renolveil." (Lea Unoti^rleB, p. 5St<.) 

Wo woDld reninrk thnt, in view of the negative reaulta ntlrndlug Babea' more re- 
eeat reaeatcliea and utir own extemled atiiily ot tlio tisauoB from aii typical eates 
.oCGDrriDg ill Havana, tliere is no good reaHOn for aupvosiug tbat the above-descrilieil 
iniaroorgaiiiBm bears an etiological relatiou to yellow fever. Od tbe cODtrary, it 
18 probable that its preseuce in material from a, liuilteil nnmber of oaaes oouiirriug 
In Rio is either entirely accidental ur is due tn a aeuondary compliaation, perhapa to 
wme form of i^pticuiuiia. 

From what liaa been anid nnd from Dr. Froiro's own uouount of bia mothnd of trit- 
nrating be»h tissuea to demonatiate lila oryptococciiH, tbe inference aeems iinavnida- 
blo that Id hia reaearchea made by this method be has mistaken brolcen-np blood cOT- 
puBOles and the granular dfibria of the tiaaiie elements for mlcrourganiama. 

In bis uoitnre experiments he baa, otviug to a doreutive technique, encountered 
niurococci of various kinda, and one of tbeae, nhioh he bronght back with him frum 
\Paris iu an agar-a);ar ciiltnre, be preseuted to uie aa Ilia yellow fever germ. 

I brought a, pure culture of tbia iniororocouB with mo to Baltimore and have ctiiti' 
TAted it during tlie past winter in various media. It doea uot correspond in itn mor- 
phology or mode of development with the CrsP^onoeeiin ranthogenicua, as described 
'qr Dr. Frelre in hia various publiahed works, and, as stated, is not found in the blood 
IT tisanes of yellow-faver patianto. 

In his principal work, pnbliahed in 1495, Dr. Freire Rivea the following ancotmt of 

e morphology of hia oryptoooccua : 

" When wa follow with care and attention the maroh of the developmsnt which 
ehanuiteriKea tbe germs which produce yellow fever we acquire the certainty that, 
flommenoing to present themselves under tha form of little poiuts almost impercepti- 
ble, tliej afterward gradually increaHa in diameter, until they attain oonsidarabia 
'dlmensione; so that these little beings, which, at the outset had tba aspect of very 
Jlttle grains of sand, not meaanrlng more tlian U.UOl iniliimetre to 0.002 millimetre in 
diameter, arrive, little by little, to ancb a developmeut that they reach the dimen- 
.■Ions of 0.005, O.ODT, O.OOH millimatre, and aometimea even more in certain oouditiona, 
n they have attained tha adult ago these rolla are broken at divers points, and 
jlfachargfe their contents, composed of aporoa already formed, mixed with a viscous 
KUbstaDce of a yellow color, couipoaed of a pigiuout and protoplasmic aubstance, and 
of the liquids aluborutod by tbe cells." 

£ren ao recently an last year, in an address delivered iDefore the Dosimetrio 
Society of Paris, Dr. Froire repeats this account of the mode of development of his 
erypt^MDoons. Eo says: 

"Each adnlt cell is ruptured in one or aevaral points, and allowa the escape of its 
AOntente, composed of germs which are to perpetuate the species, and Iwo pigments, 

e yellow, destined to infiltrate all the tissues, and to prodnoe tha icteric color 
which has given name to tbe malady; the other, black, insoluble, and destined to 
be carried along by the circulatory ourront, producing either capillary obatruotions 
ts blond stasis iu tha pareuebyma of the orgaas." 

Now this mode ofmultipliaiitiim isiiot known among the bacteria, and does not 
iMtOur iu the miorococons which Dr. Froire placed in my hands ai his yellow-fever 
ItiiOTDbe, which multiplies by binary division itnd does not dilfer in its morpbology 
from m variety of microorganisms of the same class, which are extremely common in 
■n ports of the world. 

Aooordlng to Dr. Freiro'sstateuiODt, the agar culture brought by him from Paris 
le orlgiually from the blood of a patient with yellow fuver at the point of death. 

Now, IU heretofore stated, I have demoustratuil by the microsoupic examination of 
Bnmoraua Bt'ecimens that, when proper precnutiona are taken no mioroorganiama 
in foand in bluod drawn from the Bngnr of yellow fever patients, and that no deval- 
niiMDt DOcaN in culture media Innontated wi th such blood. 1 infer, tlierefore, thaL 
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tlie iiiiornccii^ol, i>tn., fimnil hy Dr. Frpim in hin cnltiirea nre <liin to tfae ncoidenl 
iiitnidiintioii nf iiiicniilrgAiilHinit friiiii witlioiit, and ejtpocially rniiu tbo anrfiuw of 
tlnji^rdnriug tliB collection of tbn bluoil. I may mmnrk linrn tliat Dr. Frolre'a 
tares in liquid media, which were nindo bofora he went to Piirin, and wlijob i 
placed in my baoilH for examination, ware alt iMipore, ami oontaiuoil Hsvoral difTei 
micro- organ isniB. I siip]>ose tliaC the microcnccus liroagbt back from Paris wt 
isdiated wbile bo wax there from one of tbeise impure liquid calturo^, fur I fonnd 
evidence tbat solid cniture media bad been nsed in bis laboratory in Rio prior to I 
data uf hJH vinit tu PariH. 

Mar did he uxe, to any extent at liiast, the well-known methods of staining bftoteria 
which are reougiiized by baoterioloKists aa so essential in the itudy of these minDta 
micro-organisms. This is shown by the following quotation from his address, dft- 
llvered in FnriB, to which reference baa Already been made. Tie says: 

"We know that, in onlor to color a microbe it is necessary first to h 
to wiwh the littla mioToscopio cadaver by means of reagents pnHHesiiing the power 
dissolving all matters foreign to its akeletou. At the outset I applied myself 
slndy of the yellow fever microbe in a fresh state. I fed it with the beat fooil — IM] 
Tiuilleara engrain— for the purpose of surprising the difierent phases of its evolulioB' 
from its birth to its death. 

" Nevertbelens, in fault of other aecnsations, some anthora have reproached 
with not having colored my microbe. A.Ias! what a miserable objection. la it neces- 
sary In order to affirm the eiListoooe of a microbe which awarms by milliooa in tha 
nrine, in the bile, in the blood, in the Irissuea, etc., ia it ueoesaary to mask them, to 
disgnise tbuin under a cuatume of ciirnii-al, in order to please certain microaoopista' 
M. Pasteur has never colored his microbes, and nevertheless every one admits tl 
existence of the bacillus of charbon, of the corpuacles of pSbrine, of the 
of fowl-cholera, etc. 

■'Do not tbink, gentlemen, tbat I fear the application of coloring processes to the' 
search for the microbe of yellow fever. Far from it. In order to show you that the' 
criticiam which I have Just made ia not due to prcjuilice, I will aay to you that suoh 
processea have recently been employed upon the yellow-fever microbe with complete 

BUCCeBS." 

A character npou which Dr. Freire iusiata, even in Lia address delivered in Paris in ^ 
April, 18a7, is the formation of two kiada of pigment, one yellow and oue black,. J 
From the first he has affirmed tbat the black color of the characteristic "black vomit'^'fl 
ia not due to the presence of blood changed by the acid aecretious of the stomach, a#rl 
has beau generally believed by those phyaiciana who have studied the disease, bak| 
tbat this color is due to a pigment produced by bis cryptococcus. Now, I have hadlf 
the coccus which he gave me as his yellow fever genu nnder cultivation in varioiull 
media, during a period of several nioutlia, and no black pigment has been piodat 
On the contrary, the colonies in Esmarch tubos, and stick cultures in gelatine, or iai 
agar, all have a milk-white color. In morphology this micrococcus does not difftc! 
from some well-known and widely diatrjbuted spcoiea. It liquefies gelatine qnltv 
slowly, growa readily at a temperature of 18° toSiO'^O. (64.4°to6d'^F.), and, aastate^S 
forma no pigment. 

The supposition tbat the micro- organism a present in Dr. Froire's blond cnltnrabfl 
and in those of various other obaervers who have discovered yellow fever "germs'^Sl 
came from the surface of the body, and unt from the blood, is sustained by recent e: 
perimeutal researches upun the sterilization of the hands, made by Kummell and hJiU 
Furbriuger. 

These experiments show that it is not an easy natter to destroy all mlcroGrgaiH 
isms upon the surface of the body by means of a disinfecting solution, u|id thatK 
simple washing with bichloride solution of one-thousaudtb does not usually ii 
sterilization of the hands. Kurbringer, after repeated experiments, recommends thfr^ 
following proDudiire: (1) Remove all visible dirt &om the nails. {3) Scrub the band»v 
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with Hoap mill n-nter hj iiie^iin of a liriiHli. i:t) lMimt>rH« tliotn for ann iiiiiiTile in 
Nti'imt; ulcobol, at least HO par cent. (4) Wliile Htill wi«t immi'i'Hn tlieiii for oim min- 
ate in n 2 per aent. Hotntion of tnerciiria iihlurlile. 

Lean ttiorongh tr»atnieiit did nut in Fiirbrlngor's experiiueutB abaoliitely insure 
atenliitBtinu. In the case of patients in bospltal, tbe <lil1icnUy in often Incruaeed by 
the fnot that their lianils are horn; and begrimed with ilirt nhiuh cnn oiil; be 
mmoved by long Hcriibbin([. 

With reference tn Dr. Frcire's experiments npon HnimaU, I can only say that those 
[icrfotmed in my presence failed entirely to demonstrate that the miorococonH brought 
from Paris bod any specific patiiogenio power, and tbat I llnd no satisfactory evU 
donee in the rooord of similar experimentH contained in bis various pnblioatiuDs that 
he hM ever transmitted ynllow fovor to rabbits or tn guineu-ptgs, as claimed. 

I shall qnote here a single experiment in which a fatal result occurred, and in 
nhich, as nsnal, Dr, Freira ascribed death to yellow fever resnltiug from tbe injec- 
tion, notwithstanding the fact that the material injected (blood) bHd been subjected 
to a boilinj; temperature for some miuntes. My own unnieroiis expi'rimeuts siiow 
tbat all known micrococci are qnlukly destroyed by a teniporature much below tlie 
boiling point of wator.* 
Dr. Freire's aooonnt nf this remarkable ouperimcnt is ob follows: 
" We must note that tbe mlorobe of yellow fever oiferB a renlarhable resistance to 
heat. The following experiment furnisheB a demonstration of this: 

"On the 17tb of April, 1S83, we subjected to ebullition for several miuutes a 
gramme of blood containing the microbes. We Injected it afterward into a guinea 
pig, which liod a temperature before the experiment of 38.5° C. (101.3° F.) in tbe 
axillary region. The temperature followed this march the following days; 

April la 390 c. (10B.3°F.) 

April 19 39° 

April aO W.l° 

April 21 89° 

April *2 38.7° 

April 2:( 37.4'^C. (99.3° P.) 

"The animal died dnriug the night of the 23d. Its autopsy showed the cbarooter- 
iatio lesiouB. 

" It is neoessory to push the temperature lieyoud 200° C. Id order to destroy the 
toxicenergy of the microbe. As we have seen its virulence lesiBts simple ebullition. 
The miorosoope lias shown tbat notwithstanding the boiling tbe miotOorganiBms 
retained their onliuary form and continued to execute all of tbeir movements, a 
proof of their complete vitality." (Op, cit., p. 217.) 
I I may remark here that the miorocooous preseuled to me by Dr. Freire ns hii yel- 
low fever germ is killed by exposure for ten minutes to a temperature of (HP C, and 
that it hoB no proper movements. 
Dr. i^ire'»jtroi«ciiiteinooulo(io»»,— Having demonBtrated that Dr. Freire's claim to 
i have discovered the specitlc canne of yellow fever is witUont scientific foundation, it 
[ majr be thought that no fnrther demonstration is required in order to show that his 
I pnvculive inoculations are without value ; for these inocntations are said to have 
I baen made with cultures containing tbe attenuated microbe of yellow fever. These 
iiiooulations bave, however, been made upon so large a scale, and the statistical re- 
[• inlts, ai presented iiy Dr. Freire, appear so favorable to bis metbod that it liecomea 
I necMsary to analyze these statistics ; and if, as be claims, they estmbllBh tbe foot 
P that the mortality from yellow fever is very cnncb less among those who liave been 
I Inocnlnted by bim than umung nan-inoi:ulated persona exposiid in the same way, we 
h aliall bo obliged to concede tlie value of bia luethod, altkough the rationale of the 

* Tbe T(icrni~1 Death Point of Pathogenic MiciourganismB, Amer, Joucn. Med. 
fScl., JnJy, 1887, pji. 146-HJO. 
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protpotive itiiliionco nm}- nnt lio appnrent. In my ilotallmi rnport I linvo reTiened J 
nt li>ii{;lli Dr. Freirn'M Ktiit'sUos in llin liglit nf tlm fiicU duvelojioil by my pomoiiALS 
ruAuarDboa in llie olty nf Rio do Juaeini, wliero the ianciilnUons ware niMl«. I ofta I 
iiol: attempt to bring the ovideoDe bBfore you at tlie present time, and I hnvo nlruiuly 9 
stalM to yon my oonclasion with Teferunci) to thu matter. In Bup[iort of this oou- J 
ulnsioD I ahall, however, qnote a few ezttaots fniiu my report. M 

In 1884, Dr. Froire iaooulated 41H persona whoae Qumes, agei, place ol' reeiilenoe, I 
and length iif reisidencaiu Brazil acegiveuiDno appendix to his principal work, pnb- M 
lislied in 18U5. lu reganl to the evidence afforded hy tbene iuoculaCioaii, I have writ- | 
ton as follows: I 

" We remark, first, that in selecting foreigners and preferably tUosi! who had re- I 
Gently arrived in Brazil for his Hrat experimental teat a^ totbe elDcaoy of his protect- I 
ive inoculations, Dr. Freire has given evidence of his coniidenoe in the method of 1 
prophylaxis pTOposcd and of an honest de»ire to deinoOBtrate its valne, and nothins 4 
oould he more fair than his full publication of the names and of the essential facts 1 
with refereuoo to theue perHuna. I 

"1 must object, however, to his inolnding In his statistics the names of J7 person! M 
Tesidiog in VasBouraB, a village which is some 50 miles distant from Rio de Jaoairo. J 
Ev«D if ihese persons had occasion to visit. Rio during the epidemic season, osiastuted I 
by Dr. Freire, it is probable tbat thoy wonld remain as short a time as possible, and I 
there is no evidence that they were fairly exposed to the epideinli- iulhience. Mors- I 
over, if any of these persons had contracted yellow fever a« a result of a visit to Rio 1 
their names would not appear in the morCality list of this city, but in those of Vaa- 1 
Bonras, which are not given. The latter objection applies also to 14 persons among the 
Taocinated whose place of residence is Niatberoy, a town upon the bay of Rio de Ja- 
neiro, which is the capital of the province of the same name ; two parsons vaccinated 
at Tijnca, and one ou board the bark Ftiee, two at Pavina, and three at Sermrin must 
also be escladed. This reduces the nnmUer of vacolnated persons within the city 
limits to 35S, and of this number a certain proporti'in no doubt left tlie city soon after 
being vaccinated, and before any exposure worthy of consideration in a tost of this 
kind had occurred." 

Dr. Freire admitx that " during the epidemic season a great number of the vaooi- 
nated were attacked by the malady," but claims that these attacks were of a t 
character, yet lie gives us the nauisn of saven vaccinated persona who died from the 
disease. This list has been added to by some of Dr. Freire's confi'^rei, as will be u 
by the following translation of a letter published in one of the newspaticra of BiOi 
and bearing date May fi, 1887. This letter is signed by Dr, Araujo Goes, at present ft 
member of the Central Board of Health, utidagentleman whose statements are wortbj 
of the fullest confidence: 

"My letter to the Imperial Academy of Medicine having been published, it n 
behooves me to publish the statistics relating to the vaccinations ou Morro da Vinva. 

"One fact seems tome to be deliuitely demonstrated, that is the ^northle»lne^s of 
Dr. Freir^e vacciialiou, as is well known to the medical profession of this city. 

"A year ago I wrote the following: 

"The want of skill which he displayed in his first experiments, the false oonoln- 
sions which he has drawn therefrom, and the thoughtless precipitation with which he 
has hastened to make known incomplete results without accompanying thum wil 
single qualifyiug remark vitiate all the methods to which he may hereafter reaor 
corroborate his statemeuts, (Journal do Commercio, April '20, lt<83. ) 

," The mortality among the persona vauciuated on Morro da Viuva fnrnishea ona 
more proof that I was right in saying this, as I now proooed to demonstrate. 

"There were vaccinated in this district 6U persons. 

" Sixteen removed shortly after the cammeuoement of the epidemic, and 44 t 
umined exposed to its iudueuue. Of thuse 3d had yellow fever, 9 of whom died. 
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•i pMi'Biius who bad tlio fever, the 
ate risk ; 

Maiioel Joaquin Pnreirn Lopoa. 

Manuel Gomas i)e Anevodo. 

Mnuoel Autunio.* 

Serapliim Gt)iicBlvc>s llnj-niunilix 

Hniioel Sluioes.' 

Thome Slmoea, 

ManoeHaSllvn Alvea." 

Antoaio Pereim Nevea.* 

Joaquim Martins PiuheiTo.* 

Juaqnim Antonio dos Saut.oH Cni'd 



" The fnllowinK ia u list of the v^'ioill 
of those who dioil being ninrkud with u 
Antonio do Oliveim.* 
Aiitoiito BeDto da Silva 
Alliino FranciBco Mitia. 
Joae (la SilvB. 
Joaqnin PsTeim da Soiizit. ' 
Joaquin Oomes do A/uvcdo, 
Joaquiu Perreira Ttilho. 
Jose Seabra dos Santoa. 
Jose de Soiiia Ferreira. 
Joae Gomos de Azevedo Junior. 
Joae Faiinha. 

" ConaeqncDtly, of the 44 vaccinated persona who remained in the locality, 'J2, that 
is 60 per cent., had the jrellow fever. 
" Of the 2-2 patients, 9 died, that is 40.9 per cent, 

"In the Jnrujuba Hospital, whieU veeeives scores of patients already dying or in 
the third stage of the disease, the mortality is only 21 per cent," 

After reviewing all of the evidunoe obtainable rolatiitg to the inoculations prao- 
tioed in ld»3 and 1H84, I aay ; 

" The evidence above recorded seems to the writer to bo convincing as to the eom- 
plete failure of Dr. Freire'a proposed method of prophylaxis as practiced in ItiSS and 
in 1^^. We can not, however, leave the qnestlon here, inasmuch as a modihcatiou 
of the method was adopted in 1884, and a large number of persons liavi) been sinco 
inocnlftted by this modified niotUod, Dr. Froire says in his roport under considera- 
tion: 'I have employoa in nearly all of the vacuinatiuuH the ondemiic method, End 
it ia nnly recently that 1 have iiijecteil inti> twenty persona the same cnltorea by the 
hypodermatic method. - • • j ahall lioreaHer give the preference to the last 
mentioned method, beoaiiae one i.i mote aiire that the liquid employed goes to exer- 
cise its preservaliTe influence.' " 

In 1885 Dr. Froire resumed his inocnlationaon a larger scale, but instead of eeloct- 
ing nnaccli mated strangers, thosu inounlated wurefor the most part natives of Braxil, 
orPortngiiese whohad liTodfoin nomber of years in Rio and who had passed through 
one or niore epidemics. A oonsiderable namber of negroes were also inoculated and 
included in the statistical tables. With reference to Dr, Freire's statistics for tho 
yo»r 1885 I quote from my report as followa ; 

"Dr. Frelre has omitted to statu one very important fact with reference to the 
vaocinationa practiced daring the period included in this tabular statement. The 
date of the vaccinations ia not given. Fortunately 1 am able to aopply this omission 
from hie Journal containing the names of tho vaccinated, which he kindly placed in 
my hands during my stay in Qio. I Itud from tbia record that the inoculations nere 
prikcliced as follows; 

January 3i)a 

February 342 

Uaroh eil 

April 139 

May 273 

June S13 

Joly 491 

"Kow it is well known that June and July aro months during which yellow fever 
docs not prevail in Kio, and that in fact the month of May fomisbefi. as a role, hut 

"Tho exposure oven in an epidnmic year amonnts to very little during the months 
of May, Jduo, and July, and may be oonsidored practically nit in a year like 188o, 
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whon the whok mortnlily was only -ilS in a city of 400,ihjO inlmbitniiln. Bnt Dr. 
Preire bas inoloileil in liia list 1,21)4 peraoua wtio wont vaociiiatiiil ilnriii)] tlie honll.hy ' 
winter inontUsnf Juno auil July, and wlio preanmubly liatl b««n expuwxl tlMriug the ^ 
preceding comparatively iiabi'altby ni 'iitlia o( Janiinry, Febriiary, Maroli, anil April. I 
If thexe I,3!)l individnaU were proteotuil ftora an uttaok of yellow fever by Ibe tu- 1 
ocniatiou prooticed iu Jane or July, wliaC pmtnntnil tliem IVom being attocluid dur- 
ing tho preceding tnontha wlien yellow fever wbh prevailini; to aorun extent t 

" We remarked witb refereuee to those pcrsoua srleoted for vacoiiiHtinn in 1483 and , 
1884 that 'in selectiog foreigners and preferably those who had recently arrived in J 
Brazil for bis lirat experimental test of the efficacy of hiH protectivu inoculationa I 
Dr. Fruire has given ovldenoe of his oonGdence in the method of prophylaxis pro- I 
posed and of an honest' desire to demonstrate its valne.' I 

"In bis inooulations practiced in IHSa we no longer find any evidence of aaoliaelee- ^ 
tloD, and so far as we can jndge the vacciiiated persona simply represent the average I 
popnlatiou of the city of Rio, It is well known that this population iuulades a large I 
number of iwrsons of foreign birth and especially of Portuguese. The whole foreign- 1 
born population probably does not full below 100,000 persona, but I have not been i 
able to obtain any exact statistics with reference to this point. Dr. Freire vacci- 
nated 3,1S6 natives and 865 foreignera. Let us asaunie for tlie present that the 1,760 
persons vaccinated by Uim daring the months of Jannary, February, Marcb, April, - 
and May were comparable, so far as the snsceptibillly to yellow fever ia conoeraod, ] 
with :400,lK)0 of the population oIKIo. In this estimate weexclude 100,000 of the pop- I 
ulation on the suppoaition that thia number may have enjoyed Immunity as a reanlt ' 
of having anffered an attack of the disease, 278 deaths In a population of 300,000 gives 
jess than 1 death per 1,000, and there should not have been over 2 deaths among the 
1,790 porKona inoculated by Dr. Freire dnring the months of yellow fever prcvalenoo. 
"Lot us look at the matter in another light. Dr. Freire gives the following table, 
showing the length of residence iu Brazil of the foreigners inoculated iu 18S5 1 

For a few daya - 2S 

For a few niontha 71 

From 1 year to 1 year and a half GU 

Two years 107 

Three years 98 

Four years 126 

Five years 103 

On board ship (de passage) 9 

More than 5 years 256 

Total 865 

" These figures also include the foreigners vacoinatedin tbe healthy montba of Jnna 
and July and those temporarily in tho city (a few days, 26, on board ship, 9), bnl they 
will serve our present purpose, which ia to call attention to tbe fact that 7.'i9 of tbe 
total number given had been in Brazil (and presnmably in Eio)raore than a year and 
a half and had consequently passed throagh tbe preceding epidemic year (1884) with- 
out contracting yellow fever. If these persona resisted yellow fever during an epi- 
demic, in which the number of deaths amounted to 1,5!)7, how can it be claimed that 
they are protected by a vaccination made in 1B85, when only 237 deaths occurred, 
scattered about (aporadio) in a city of 400,000 iubabitants T The aaine argument ap- 
plies with greater force to tbe 359 fureiguera inoculated, who had resided in Braxil 
for 5 years and above (5 years, 103, more than 5 years, 256). Uuless tbe list includes 
persona who bad already suflered an attack of yellow fever, these individuals bad 
parsed through the epidemic of 18H0 (1,623 deaths), aa well as that of 1843 and 1884, 
without contracting the disease, and we can hardly ascribe their immunity iu the ^^ 
comparatively healthy year, 1885, to Dr. Freire's inoculation." ^^^ 

I pass now to tbe year 1986, during which Dr, Freire inoculated 2,763 Brazilians ^^H 



INTRODUCTION. 27 

and TIOfnroiKncTS, ai;a1n including; in hiH atntiatical tables thoso vaccinatoil after 
the epideuiiu Heaaoii had [)nsBe(l, In revJewiii); tliose alatixtlcH I rnmnrk an ftillows : 

'' Wu have quoted tliis last report i>f Dr. Frniro in exleuso in enier ti» do him fnll 
Jutidc by allonlugliiin tontute liia own ooho. We Hbali now pruceiid to bIidw tliiit 
his atalistics are fnlliuiioiKi, and thnt i.tie perct^ntage iif niortnlitf among Iho vacci- 
nated, wbich he llnda to l>eteu times leaathnn among the non- vaccina ted, rusnlta frnm 
a mianee of the statistical method and from a numberof factors, which are favonvlila 
to Dr. Freiie'B statialica as be bus stated them, bnt not to a fair tent of his method 
of prophylaxia. 

" In the Hrat place we would call attention to the fact that while dnriug the com- 
paratively hoiilthy year, 18%, the iRimiinity anion); the vaccinated of that year ia 
said to be complute (aee report of 18S5), the number of deaths during the epidemic 
year which followed is stated by Dr. Freice biiuself to have been 9. Taking all of 
the vacciiiatetl of the two years, and withont ina1(in)c any allowance for the oonaid- 
erablo number of persons vaccinated who bod, no doubt, left the city before the 
epidemic of ISSfi occurred, Dr. Frcire, with a total of 6,534 vaccinated, and a total of 
8 deaths, makes the proportion one per tliotisand. This is equivalent at the ontsct 
to an addition of 1,476 persno to the nnmber voccinatod, who being imaginary per- 
son! and not having been eTpuaed to the epidemic influence simply aid in roundiog 
np theijenerol percentage of mortality in Dr. J-'reire's favor to the oveu figure of one 
per thonsaud. This is but one of many factors which go to malto this favorable 
ahowing. Reference to Dr. Froiro's MS. journals, which ho kindly placed iu uty 
bands, allows that of the total number vaccinated during the two years, 4,40.'i 
were vaccinated prior to the opidumio of 1866; that is to say, before the lat 
of Janaary, 1880. How many uf these loft the city before the ontbreak of 
the epidemic, how maiiy were ouly temporarily In the city when vaccinated, 
how many died from other diacaaes I can not say; but it is a aiguiflcant fact 
that of the :i,051 vaccinated prior to August, 18S.'i, Dr. Freii'o has only one fatal case 
to report, while out of 460 persons vaccinated in January and February, me6, ho 
reports 6 deaths, a mortality of more than 1 per cent., which he gives as the general 
mortality among the non-vaociuated. Thin is not apparent from his own statement 
of the case, but is uevorthelaas true, nu Isbatl proceed to^how, In his report, which 
we have just given in full, he dooa not give the date of the vaccination of these in- 
dividuals, bnt upon referring to hi a MS. journals for 1886 I find that No. 3 of his 
list, Josfi, Bon of Jos6 da Costa Vieira, was vaooiuated February 13, 1886 ; No. 4, 
Pascboal Rulfino, on the 6th of February, 1886 ; No. 5, Henri Constance, on the lat 
of Jatinary, lS8(t ; No. 6, Fernando Argenteiro, on the SOtb of February, 1886, and 
Ho. 7, Antonio Saraiva, oti the 12th of February, 1886. The same MS. reoord for 
1886 shows that dnring those two months— January and Febrnary, 1886 — thotatal 
nnmber vaccinated by Dr. Freire was 460. That is to say the mortality among those 
vaccinated during thaao two months was more than I per cent. On referting to 
the mortality list of the city fur tbo aRm« two months I And the total number of 
deaths to have been 369, which in a total ausceptihle population of 160,000 (Dr. 
Frelre's estimate) would give a mortality of I in 436." 

Time will not permit me to extend any further this analysis of Dr. Freire's atatis- 
tlcB, and I must refer yon to my complete report for additional details, and for au 
account of my personal inventigatioua in Rio de Janeiro, Nor can I occupy any 
further time In an account of the inoculations practiced by Dr. Canuona y Valle, of 
Mexico, and of bis alleged dIscOTety of the apeoific oauae of the disease under con- 
■ideratiou, A simple perusal of Dr. Carmona'a published work ia sufllcient to con- 
viaoe any competent bacteriologiat that owing to a defective technique and inexperi- 
ence In bacteriological researches, he hiis fallen into aer ions errors of observation 
and of inference, and that his supposed discovery ban no sciontilic baaia. 

From what hna been said, it will be aeeu that the question of yellow fever etiology 
lettled, and that it remains, iu fiiot, Juat where it was left by the oommls- 
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Riun Hont to Hayaiid in 11470 by tlie KaMoiial Hoard of lleultb. Tho reaearctipa mode 
liy myself as a member of tUat commUsioii slion'od that in yellow t'ever there ia no 
miuroorgauiBin jiresetit ia tlie blood of the sluk denionBtralile by the higbuat powers 
of the mieroscopo. This ooncliiaiou is eupportod by my more recent regeHTehoi by 
the method of oiiltivation. Before, bowefer', abandoiiing all hope of fludinga ^pecifio 
"micrabe" in the tissues, I desire to make cnltnres from the various organs, obtaiueil 
at theoitrliest possible moment nfler death. Unfortiioately, the opportunity did not 
ofler itself for this importaut experiment rfuriug my visit to Brazil and to Mexico 
laut year; bat I hope to have the desired opportunity in Havana iluving the presenl 
summer, and shall also give speeial attention to a aeuroh for the yellow-fever gMta 
in the alimentary canal, where it may possibly be located, as is the case in cholera. 
It is true that the cliuical history of the disease does not especially point to this 
locatiou; bat ia a research of this nature it will ni>t aaswoi' to reject any possible 
hypothesis bocaase of preoooceived opiuions, and inasmnch as the present state 
of soienoe justifies a belief in a specific mictoiirganism as the essential af;eut in the 
etiology of this disease, it is imperative tbat the investigation l>e continued itutil 
mieeess crowns onr efforts. 

lu a report submitted to tlie President in March, 1888, and published 
in the annual voluniB of the Marine Hospital Service for 1889, full de- 
tails are given of my investigations made in the City of Rio de Janeiro, 
and those who desire fuller informatiou with reference to Dr, Preiro's 
"protective inoculations" are referred to this report. 

The summary statement above quoted, which was published in the 
Medical News of Philatlelphia, gave great offense to Dr. Freire and led 
to the publication of a pamphlet entitled " La Mission de Dr. Sternberg 
au Bresil," in which I am accused of incompetence, myopia, and improper 
conduct in the prosecution of the mission with which I was charged by 
the President of the United States. 

With reference to my eye-sight I may say that I have never been 
myopic, but that on tho contrary I v/ear glasses to correct the presby- 
opia common to persons of my age, 

Wliether Dr. Freire's other charges have any better foundation I 
must leave to the judgment of those who may think them worthy of 
attention. 

To answer the violent attack whicli he has made upon me in detail 
would be a waste of time, but I take the liberty of introducing here the 
postscriptnm to my published report above referred to, m which I 
have shown how little foundation there is for his claim that his alleged 
discovery has been confirmed by other observers. 



POSTSCRIPTUM. 

Baltjmohe, Seplemher 33, 1889. 
Ill his attempt to neutralize the force of my evidence and to establish his claim to 
have discovered the specifio microbe of y«llow fever. Dr. Domiogos Freire has t^ 
ferrud to tho observations of Babes, of Fiolay, and Delgado, of Gerecd and of Kangd, 
as confirming his own. As a matter of faot, the oliacrvations of the gentlemen re- 
ferred to give no support whatever to this olaini, inasmuch as none of them have de- 
scribed uuything uorrosponding with the Cri/plocOBBUsxanthogenUaa, or even with the 
s which he presented to me as hie yellow fever germ. 



IKTBODUCTIOS. 

Tlios tho miurfirn'gftniHin fiiiim! by Hiilioa in TuaU'riii! aunt to liiin from Dr, Lo- 
CBtdn'N Ubaratory in Riu do Jiineiru in a abort buoillitx, ntruu);uil in clinius, ami udC 
K mlcrwioaaiiN. Babeii liimHelf lias reiiortuclliiafailucatotliid tbisliuaiUuslniualiiriKl 
from oClier Noiiroea, and bis ruauarobea ehaw tbo abaeace nf Freire's niioToaooaua fn 
tUo material examinud by him, aa lliis is oitaily iitained by the aniline ooIuts, and if 
present could not have enoapud Ibe ubHervatiuu ot m aooonipliabad a miotoaooplat 
and baotoriologiat. Id the aecond edition of "Los BantriricB," Haliua auya: 

" Hiuae these reaunruhus we have had tho apportniilty to examine aeverul aeries of 
Beatluiu from yellow fever : First, the liver and kidney of two iudividuala dead team 
tbla Dinlivdy, collected by Dr. Alvarez, were examined in the Laboratory of Pathu- 
lugioal Anatomy of the L''aoiilty of Paris, without any bacteria having been found ; 
eeoond, material from three oaans uf yellow fever which Koeh was kind enough to 
uoufide tn one of ua. In tlieso Inat three eafiuB, notwithatandiug tbo moat aoruptilone 
rusearoL and DotwitbataiiitinK the odvlne of Koeh, it was impoasible to Hud the little 
chaina in the brain, the kidneys, the liver, and the spleen. We muat aoppose, then, 
that In yellow fever, oa In other iufeotioua njaladios, mlcrobea are only found lu thu 
parenobymatoua organa in certain ooseti, amt not in all. The qneation whether thewi 
uiiaro-organlsms really oonatitnCe the cause of the malady, or simply a oouipliuatiou, 
is, oimaequently, not resolved." 

Tho extended reaeaiohea of usy friend, Dr. Carloe Fiulay, nf Havana, alau give uo 
Bupportto Fiolre'a ctaimHinosmnoh OB the micrococcus in tetrada, which hoe eapecl- 
ally engaged hia atteiitlnn and which for a time he believed t« be tbo apcoiQo etio- 
logical agent in the diaeoee under eon si do rati ou, is entirely distiuct from the micro- 
cooons of Froire. Finlay's MioroeoeoHi (ffrnsdniio /eftri* ,/iorm, which I have called 
MieroceoccBt tetraffenat veriatilii, a name wliich bo accepts, Is a large ooootts in tetrads, 
which differs easentlally, both in Its morphology and in ita growth lu eultnro media, 
fruiii the inicroooeoua of Frolre. Thia I oau assort most positively, as I have had 
BUtheutio cnltnroa of each, given me by thegeutloiueu themaelves, under uoutiuuoua 
observation for nearly two years. 

Moreover, I have mode extended oaltare experiments In Havana daring tho past 
two years, whioh show conoluslvely that neither of these inierocooci la present In tho 
blood of yellow -fever cadavers, withdrawn from the heart or liver shortly after death. 
Inone caseimly out of thirty-Qveautopaies in which I have made out tares from thu 
liver, I have obtained the "tetrageuua" of Flnlay, and I have not encountered Ibu 
microccooue of Frelruina single instauoe. On the other hand, I have obtained both 
ot these cocci in cultures from tbo surface of the body of patients in the bospitats 
of Havana, and the "tetragenue" is one of the most oommon microcirgauiHms 
enoountored in snob onltares, whether made from thesnrface of yellow-fever patients 
or those eulfurlDg from othor diseases. 

With reference to tho observations of G«rerd it is evident t^m his own acconut 
that if he enooaciterod micrococci they were aesociated with spore-forming lilauieu- 
touH bacilli, and that ho was entirely unfamiliar with this clans of microorganisms. 
As be is not known aa a bacteriologist ami has not given a detailed account of his 
methods of reaearuh, 00 suieutilie value cnu be attached to hisobsurvatioua. Liu 
trauaUtion of his report made by Dr, Wolfred Nelson and pnbliahud in the Canada 
Mudical Keoord of July, ISBG, I llnd the fallowing account of the morphology of the 
mioro- organism a eueouutored by him : 

"In the niontbof Juno, 1883, in a report to the superior agent of the Intorocoanic 
Canal Company, ruaidoot in the city of P&uama, South America, I had tho honor to 
Inform him that I had found in the blood of yellow fever paticota some micro- 
Bcopic orgauiama, some llllform, othera resembling a striuK of beads (chuplets), and 
lastly brilliant little bodies ; that the organisms were constant in appearance and 
oould tiins serve as elements fur diagnosis. 

"After aunie trials and a groat many failiirejt, Isnccomled In isolating the miurnbes, 
aud obtniuiHl them in great quantity withont the human body by arliliuini onltiva- 
tion^lu liquiils suitable for thoir atitritloo nndreproduotion. 
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" I WHB ttien enabled Lo alud; the luodo of oxiatenve of the mlorobea. If duo I 
observes the liliforui badies atti'titively for a given time be perceived in tbeir trnns- I 
Iiai-eutuml boniugeueoiis aubHiunceaseripHof ntuiill oorpiisolea tliat reflect ligbl mors I 
tbnn the uther parts of the ailcrobo. Littlo by little tbeHo ctirpuHolea anange them- I 
selves arouud a, oentmt axis or core, glviug tbe tirganitin the appearance of a string J 
of lietuis, cliaplet, (Thia Fruocb wurd slguilieH the Htriug of beodH 'told' by devont J 
Catholics while praying.) 8uou other cbunges fulloir, tbo elring'likc formation Mp- I 
sratoB, unil in place tliereef nothinK reiiiaiaH liut h masa of brilliant little poiala. I 
The size of tbo little poiuta ia abont the tlioueiiniltb of a millimetre. These cor pnscla ■ 
germs hnve great resistaace. Then du not peiinh bg ilrging, hniI can aflur Tnatijr year$ 1 
terve to prvpagale the dieeast in regcneratng IheJUiforni bodia mhrn planed andei- favor- I 
abU coHditioni," I 

Compare thla with Dr. Freire's ueooant of the morphology and mode of develop- I 
uieiit of his Crj/plococBim xanlrogetiicut. lu his priuoipal work, pnl>1iabed in 1885, I 
be says: I 

"When we follow with oare and attention the mnrch of tbu development whiob I 
cbaraoterlzes the genus nbich produce yellow fever, we aci|Uire a certainty Ihat^ I 
commeuoing to present Ibemselves nnder the form of little points almost impercepti> I 
ble, tbey afterward gnidnally iuorease in diameter nnlil tbey attain eonaiderabl* J 
dimensions; so that tbe little beings, which at tbe outaet Unit tbu appearance of :l 
little grains of sand, not measuring more thao O.ODl'""' to 0.002'""' In diameter, 1 
arrive little by little to such a devolopmont that they reach tbe dimensions of 1 
0.DU5, 0.007, O.OOd""" and aome times even more in certain conditions. When ■ 
they have attaioed the adult age these cells are broken at divers points and I 
discliurgu their contents, composed of spores already formed, mixed with a visDODi ] 
subittanoe of a yellow color, composed of a pigment and protoplasmic snbaliuioe, and I 
of tbe liquids elaborated by tbe cells." ] 

In an addreaa delivered in Paria in 1837, Dr. Froire repeats this aooount of the modo J 
of develop mvut of bis cryptoeociiiis. He says: | 

" Each adult cull is ruptured at one or several points and allowa it« coatents to I 
escape, oomposed of germa whiuh are ti> perpetnate the speciea, and two pigments— I 
one yellow, destined to infiltrate the tisauea and to produce the tcterie color which I 
has given name to tbo malady ; the other black, insoluble, etc." I 

Dr. Raug£, a medical oflicer of the Frooch navy, whose researches have been re- 1 
poatedly referred to by Dr. Freire as confirming bis own, saya in his report : J 

" Unfortanatoly for our researches we did not possesB high powers. looaldnotex- I 
ceed !)40 diameters, and I bad no coloring mutters for isolating the miorobe lu tha I 
blood according to the method of Khrlich; therefore I only give these details with I 
reserve. Tbe lignred elements which wa have drawii were met with in the black 1 
vomit of man, tbe contents of tbe stomach of guinea pigs, in the cnltnresof blood and I 
in condensed watery vapor, hut in lass number. They are agglomerations of cells, I 
seme round with a central uucleusj beside these, and with a more cpnaiderahle de- I 
velopmeut, we met with elliptical cells having tbe dimensions of a blood glubnle, 1 
and with a nucleus near one of the extremities uf the greater diameter. These cells m 
were fonod in groups of two or throe, joined by the extremity containing the nnolens. I 
This approached the periphery little by little; at this moment one observed a slight I 
swelling, a sort of Imd, which separated from the cell which had given it birth. Bo- I 
side these elements one finds others in the farm of rods, largo and aborl, not branched, I 
These baeilli sometimes ccmtain granules. We believe tliat they come from the ellip. I 
tical cells, for we have followed nnder the microscope the phases of their trausfor- I 
matiou. Bntthe absence of a didaotm treatiae, the absolute absence of hibliographio I 
resources, prevents ns from making any positive affirmation with referouce to theso ( 

Notwithstanding tbe very jast conclnsion above reached. Dr. Kang6, at the end of I 

hisuiemoir, says: ' 

" In nniting these various results, shall wo couchide that there ia a hacillua of yel- 
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low fever, boolIluB ictoroid, and that it lb {lUBsiUo to lind it vacoinel Wo betiove it 
without aSlnniot! it." 

Tlio above qnotatiunB will saffioo to show any well- in formed baotoriologiHt that the 
olaiiu of Dr. Frmru does uot receive anj Bupport front the ohBervatiooB uf the gunlle- 
nieii mentioned, whereas severu! ooiupetent bactoriologists have reported tliuir fwlure 
to find his " oryptococoQB " or aiiif other micro-orgiiuiatu in the hlood. 

Dr. Paul Oibier, who went to Havana iu the expectation of liuding what Freire had 
dedcribed, mode reaearciioa by approved bnctertalogiual methodx and reports an en- 
tirely negative result. InacomuiiiniDatiou to the Frundi Academy of Soiuueea he uays: 
" Havana, Jaimary 22, 18H8. 

"At the commenuement of the year 1887 Dr. DominnoB Freire, professor in the 
faculty of medicine of Rio de Jaueiro, came to Paria in order to present to the Buien- 
tiSc public bia studies upon yellow fever. M. FriSire was presented to me by Dr. 
Kobonrgeon, who had studied this malady with Lim in Brazil. The laboratory of 
comparative pathology of the muaimui w&a open tu these savants, who resumed the 
experiments the reaulta of which liail previously boon published by M. Freire. I was 
rei|UGstod by M. Freire to exaiuiue the oulCurcs wbioli be had brought with him and 
to treat theui by the new bacteriological inetboda, which hod not yet been applied 
in bia reaearuhes. After these investigations, made in common, M. Froire bad tlie 
kindness to associate me in a oommnnicatl«n whicb be made iu his own name and 
that of Eehourgeon to the Academy of Sciences during the month of March, 1BS7. 

" Since, aod as a result of this commuoioation, I received from the minister of 
public inairuction the mission to go aiul 'study yellow fever in the countries where 
it prevails habitually, and the prophyiuctic moosiires whicb may be opposed to this 
malady.' In the early part of November, 1887, I disembarked at Havana, where the 
yellow fever still shows Itself at this epocli in the so-called sporadic form. 

"I give as succinctly as possible the rcBu.]te of my first investigations, which were 
made in the hoapitalB of Havana. 

'• Novmiibei' 16. — Among several oases of yellow fever I chose that one which ap- 
peared to me to be the most grave in order to collect bluod and urine. Fifth day of 
aioknesB: Fever, albuminuria, black vomit, etc. Fiital case. 

" yovember i7. — In an autopsy practiced about 6 hours after death, I collected 
blood from the left ventricle and from the riglit auricle. • • • 

"November 27. — AmoDc several casus esamined I collected, from the most severe, 
blood and black vomit. Fatal case. 

'^ lieeember H. — Case in fourth day of the disease: Albumtuuria; c^lleclbd bluod, 
nrine, and black vomit. Keouvered. 

"Decfviber^. — L'liuloal examination of a Beveru ease; Abundant black vomit, 
buccal beuiorrbage, etc.; 23d, autopsy of this case made 2 hours after deatbj col- 
lected blood from the heart. • • ■ 

"Iu order to avoid useless repetition I will detail in a general way tho methods 
pursued iu tlie examination of the liquida collected, with the precantions usual iu 
baotorioloKical rese arc lies. 

"In each case several preparations of blood were examined in a fresh condition, 
then dried and stained ; the same method was pursued with the urine and the btaok 

"Inoculations, by numerous punctures, were made in agar-agar jelly with blood, 
urine, bile, and serum from Ibe pericardium. • • • Numerous thin sections of 
the various organs were also made ; these were stained with a view to demoustrating 
the presence of microbes. 

" Peitilli ahiaintd.—l am obliged to coufess here, however much it may cost inu, 
that my results contradict iu an absolute manner the facts advanced by M. DouiiugOB 
Freire, from wlmui 1 have the regrei, as well as the duty, to separate myself. 

" The blood.~lu a great number of preparations, fresh or colored, it has been im- 
possible fur me to verify the presence of uiicro-orgauisms. The cultures, repeated a 
great number of times, leiuained sterile. 
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'< Themrine^ treated iu the same maimor as the blood, has constantly given a nega- 
tive result. 

**The poricardialliquid and the bile, like the blood and nrine, did not contain 
micro-organisins. I have found that even in the gravest cases seen by me the blood 
examined by the microscope did not present any appreciable trace of alteration of 
its elements. 

'* The nuiiieroas sections which I have made of the different viscera also have failed 
to show me the presence of microbes." 

Dr. D. Tomayo, of the bacteriological laboratory of the **Cr(5nica Mddico-Quirnr- 
gica," of Havana, has also reported a negative result in his repeated examinations 
of blood drawn from the finger during life. His evidence is valuable both because 
he is a competent and conservative bacteriologist, having been instructed in the 
methods of research iu Pasteur's laboratory in Paris, and also because he gives a 
detailed account of his method of collecting blood, which shows that he took ex- 
traordinary precautions to prevent accidental contamination of his cultures. 

We quote from his paper published in 1888 as follows: 

*^ Analysis of the blood in yellow fever, — In collecting blood we have pursued the 
following technique : Wo have carefully washed the finger with soap and water; 
after that we have passed it through a hole made in a piece of impermeable linen a 
foot square; we have then washed the finger with ordinary alcohol, and afterwards 
with a solution of bichloride of mercury, and finally with a mixture of ether and 
absolute alcohol. We have also washed the isolating linen with a solution of bi- 
chloride and have covered it with a layer of glycerine. This done we isolated the fin- 
ger in a little glass tube (cloche de cristal), which had been washed with the sublimate 
solution and well heated. By this complicated technique we have endeavored to 
thoroughly cleause the skiu, to remove all grease and every microbe which might be 
in its folds and furrows, and thus to avoid infection by atmospheric germs. Then we 
sterilized a lancet in the fiame of an alcohol lamp, punctured the skiu, and allowed 
the first drop of blood which presented itself to escape, using ouly those drops which 
came later, and that at the momeut of their appearance. Following this proceeding 
we have made ensemencementSy either with the platinum needle or with sterilized 
pipettes, in agar- agar jelly, in peptonized gelatine, and in bouillon. We have also 
examined the blood collected iu this way in the artificial serum of Malassey, filtered 
and sterilized, aud lastly dried by the method of Koch. The patients from whom 
we obtained blood were in the third and the sixth day of the disease; in another 
case the blood was collected at the momeut of death. Up to the present time the 
cultures iu agar-agar, in gelatine, and in bouillon contained in Pasteur flasks have 
remained sterile." 

TUE MICROCOCCUS TKTRAGKNU8 FKllRIS Yl.KVM OP DRS. FINLAY AND DELGADO. 

My friend, Dr. Carlos Finlay, of Havana, is a most enthusiastic aud industrious 
investigator, but like many other pioneers in bacteriological research at a distance 
from the centers where the modern exact methods had their origin, at the time of 
making his first publications he was not familiar with the methods of isolating and 
dificrentlating microurganisms, and fell into the usual and almost inevitable errors 
of inference as to the source aud genetic relations of the various microurganisms 
encountered by him in his earlier researches. He has since made himself familiar 
with the methods referred to, and no longer insists upon the etiological relation of 
this micrococcus to the disease under consideration. I give below a letter received 
from him shortly before my departure from Havana : 

"Havana, ^ti<7w«<21), 1889. 

** My Dear Doctor : I send you a copy of the rdsumd of our investigations during 

the year, May, 1868-'89, which Dr. Dolgado and myself presented at the beginning 

of the year. You will see that we did not claim to have demonstrated that our tet- 

ragenus was the actual germ of yellow fever, but merely that in our recent investi- 
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gntiona carrlcci uiit tvitli inutliodti wliiali w« dL'oiued to bu ruliable, we had n^ain 
foiinil tlie suuitt uiiorul'usttuiain in yellow fovar Bilker blooii aud. in blister serum, 
aud also iu uaUaverio ptoilucta of iwo yellow faver autopaiBB. Wo likewisa ex- 
pressed ttio hope that you would und«rCiili« oomparutive experimouts iu order to 
duterniiDP, tirst, whether il was » I'ucL that by the uiilture niathods wbiuli wu had 
described our Mtragenun eiiuld be demoustrati'd iu niuat of the products collaotwl 
dnriug life from yellow tvver imtioutsi uiid, Heuoud, whether that miuror>ri;nuiiiui ia 
esclttuively fonad Id auch patioats. 

" I am aware that the results of three saiuples of ynlluw fever blister soruiu aud 
•evea saiuples of blister serum from aooliuDLted subjeuts have given a, uai^ativo an' 
awer ou the secoud poiut. Vat I can not wholly divast myself of the euspiciuu that 
the greater freiiueiiey with whiuh we liave runmt the tetrageuus in our yellow fever 
cultures (frum material culluutod duriu({ life) may have some sifjuilicanuc, even ad- 
mittint!, as I do, that before any etiologiual importance could be claimed for it, quite 
u number of serious objeotious would have to be euununtered, besides sliowinj; that 
it is not to bo found in locatities where yetlovr fever ia nukuown. 

"1 remain, my dear doctor, yours vary faiclifnlly, 

"Caklos fiNLAV. 

" ilr. G. M. STKHNiiBiia, (7. S. Arny. Harana." 

As already stated, I have found this " tetragenus" of Drs, Finlay and Delgado 
to be one of tho most common microorganisius upon the surface of the body of pa- 
tients in hospital with various diseases, in Vera Cruz and in Havana, I also ob- 
tained it iu specimeus of blister sarum collected by T)ra. Fiulay and Delgado lh>ni a 
caseuf brain disease, aud from a case of skiu disease, bolli of which cases were iso- 
lated from any association with yellow fever patients. The blister serum WM eul- 
lectod from these ciues aud brought to my laboratory fur the purpose of making a 
comparativu researoh. I also frequently encountered oolouios of tha tetrugenus in 
my laborat(»ry in Esuiarch tubes wUich had been inoculated with pure cultures of 
other mioroorgaoiams, showing that it is quite a common atmospheric "germ" in 
the City of Havana. 

In a recent rejiort made by Assistant Surfjeou J. J. Kiuyoun to the .Supervising 
Surgegn-General of the Marine Hospital Service is stated: 

"The microiirgauism described by Dr. Carlos Fiulay (vide London Lancet, Sep- 
tember 1, 1847) has bean under observation during the post year. 

'* Experiments made uiion vurious animals gave no results. Later, while the 
a1)Bervatioua on malarial fever were under way, this organism was discovered upon 
the akin of a majority of the patients suS'ej'ing from malarial fevem, the patients 
bailing from Portland, Me., to Vera CruK, Mex." 

During tbe past year \)v. Frcire has &gai\i resumed liis " vaccina- 
tions" ou a large scale, and he lias recemly piiblislied a brochure in 
whiob, as heretofore, be claims wonderful success for bis method. 

His pamphlet ia entitled " Statiatiqve des vaccinations au moyen dca 
cultures du microbe attenui de fajidure jautte" (Rio Jauerio, 1S90), 

No doubt some of those into whose hands this pamphlet falls will be 
Gonviuced by thy array of flgiues presented, that a wonderful discovery 
has been made aud that Dr. Frcire is, indeed, as his friends have 
claimed, the Pasteur of Brazil. But when his statistics are regarded in 
tbe light of the facts developed during my visit to Bnizil, and recorded 
in my published report, it will be ueeii tiiiit they have uo scientific 
value. 

Iu the Brst place there has heeu uo veritable discovery of the apecifio 
4067 3 
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germ of yellovr fever and consequently there is no "attenuated virus ^ 
with which to vaccinate. So long as Dr. Freire's v<accination8 were 
made with impure cultures it was possible that by accident the veri- 
table yellow fever germ was present. But it is certain that the micro- 
coccus which he presented to me as his yellow fever microbe, hisCr^^^o- 
C0CCU8 xanthogenicm, has nothing to do with the etiology of this disease. 
A careful bacteriological study of forty cases, rnmle in Havana since 
my return from Brazil, enables me to affirm this in the most positive 
manner. There is then no scientific basis for his wholesale inoculations. 
And, when his statistics are considered in the light of the facts hereto- 
fore referred to, they give no substantial support to his claims. 

1 shall consider here only that portion of Dr. Freire's latest publica- 
tion which relates to vaccinations made in the city of Eio de Janeiro. 
In this city the deaths from yellow fever are recorded and published 
by the health authorities, and we may accept the figures given by 
Dr. Freire as corresponding with the oflicial report: He says: 

Between the let of March and the 30th of June, 1889, 2,407 persons died of yellow 
fever (including the deaths at the Jurajuha Hospital), 21 of whom had heen vacci- 
nated ; that is to say that 2,386 non-vaccinated persons succumbed to the disease (1,606 
in the city, 800 at Jurajuha, in all). 

Now the total population of Rio is estimated at 400,000. Let us 
suppose that 100,000 of this population enjoys protection from having 
suffered an attack of the disease; we have left 300,000 persons, who 
may fairly be compared with those vaccinated by Freire, who were ex- 
posed during the epidemic, and among whom the mortality was 1 in 125 
and a fraction (^fgn^ = 125.7). 

Among the 2,087 *' vaccinated'' there were, according to Dr. Freipe, 
21 deaths, that is, 1 in 99 and a fraction (^^^- = 99.38). It will be seen 
that this comparison is not at all favorable to Dr. Freire's method. 
But no doubt he will claim that the comparison is unfair, and that the 
2,087 vaccinated by him represent a greater proportion of suscep- 
tible persons than the 300,000 of the population with whom we have 
c:)mpared them. Let us then deduct another 100,000 of the popula- 
tion, considering one-half as protected by a previous attack or long 
residence iu the city. The remaining moie-y includes all the foreigners 
residing in the capital city, all Brazilians from other parts of the Re- 
])ublic, all the children below 3 years of age, who, according to Freire, 
are to be classed with strangers as to susceptibility. 

The ratio of mortality is now but liltle above that among the vacci- 
nated, viz, 1 in 83 and a fraction (^^SSSF = 83.78). 

But in this comparison we have ignored some very important factors 
which are in favor of Dr. Freire's statistics. A large number of the 
deaths no doubt occurred among strangers who did not belong to the 
population of the city, and especially among the sailors on foreign ves- 
sels arriving during the epidemic, who are commonly sent to the Jura- 
juha Hospital when taken sick. On the other hand, we have no definite 
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information as to the date when the vaccinations were practiced, or the 
exposure before and after vaccination. In the statistics of previous 
years a very considerable number of persons were vaccinated after the 
epidemic had terminated. That is, persons who had passed through the 
epidemic season without contracting the disease were vaccinated and 
counte'd among those supposed to be protected from an attack by this 
procedure. Evidently the later in the epidemic the vaccinations were 
practiced, the less value can be accorded to the subsequent exposure 
as a test of protection. Previous exposure without being taken sick is, 
on the contrary, evidence of comparative insusceptibility. 

To put those vaccinated on the same footing with the 200,000 of the 
population of Eio with whom we have compared them, they should have 
been vaccinated at the outset of the epidemic, and exposed in the in- 
fected city throughout the epidemic season. How many were vacci- 
nated when the epidemic had commenced to decline, or after it had 
practically terminated! How many left the city soon after being vac- 
cinated ? 

These are questions we can not answer. But what has already been 
said will suffice to show that the results obtained during the recent 
epidemic in the city of Rio do not give any substantial support to Dr. 
Freire's claims. 



To give completeuess to tbis report, as a couveufent book of refer- 
ence, I introduce here a systematic account of the disease to which it 
relates, written in 1888 lor Wood's " Eeference Handbook of the Med- 
ical Sciences" (William Wood & Co., publishers, 56 and 58 Lafayette 
Place, New York). This article is reproduced here by permission of 
the publishers. 

YELLOW FEVER. 

DEFINITION. 

A specific infectious disease, contracted by .exposure in infected localities; charac- 
terized by a single febrile paroxysm of short duration (2 to 5 days), by the presence of 
albumen in the urine, an icteric color of the skin, and a tendency to passive hemor- 
rhages from mucous surfaces — especially from the stomach — producing " black vomit." 

UI8TORY AND GEOGRAPHICAL DISTRIBUTION. 

The geographical range of yellow fever is more restricted than that of any other acute 
infectious disease, and within the area of its pre^leuce it is essentially a disease of 
the littoral, and especially of seaport cities. While occasional epidemics have oc- 
curred upon the southwest coast of the Iberian peninsula, the disease, as an epi- 
demic, is unknown elsewhere in Europe, and there is no evidence that it has ever in- 
vaded the great and populous continent of Asia. In A&ica it is limited to the west 
coast. In North America, although it has occasionally prevailed as an epidemic in 
every one of our seaport cities as far north as Boston, and in the Mississippi Valley 
as far north as St. Louis, it has never established itself as an epidemic disease within 
the limits of the United States. Vera Cruz, and probably other x^oints on the Galf 
coast of Mexico, are however at the present time, endemic foci of the disease. In 
South America it has prevailed as an epidemic at all of the seaports on the Gulf and 
Atlantic coasts, as far south as Montevideo and Buenos Ayres, and on the Pacific 
along the coast of Peru. 

The region in which the disease has had the greatest and most frequent prevalence 
is bounded by the shores of the Gulf of Mexico, and includes the West India islands. 
Within the past few years yellow fever has been carried to the west coast of North 
America, and has prevailed as an epidemic as far north as the Mexican port of Guay- 
nias, on the Gulf of California. 

The idea that yellow fever may originate da novo within the area of its occasional 
prevalence was entertained by many medical authors during theiirst half of the pres- 
ent century and is still held by a few. Thus Cornillac (ISd^J) says: "In the zone 
which is habitual to it, yellow fever may develoi) at a given uiomcnt without appar- 
ent cause. It is born spontaneously at a poiut of this zone, or at several at a time 
and neither the temperature, moisture, barometric i)res8ure, electricity, nor finally 
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etthiviagivori ofl' fi'om I lie soil oiiii uKplniri tliis huiIiIou iiivn-iion." It in liiio Lliat, lu 
louiilitivB where thn liineaiiQ is uiiideTiiio citsoH uDonr which aro mit iliri'tUy iniiTiililu 
to iiDportatinii, baC it is u.lau true that iu tliu priiioipal omlemio fiici of the illsciii>e, 
Bnch as Vera Cruz, IlAvaua, aod Riu Janeiro, yellow fever was at oue time iinlmowD, 
itnil we have reliable historical ilata Using the date of its iiitporUtion. lu short, a 
carefal uonaitieiatiOD nfthe histoTioikl evideaoe relatiug to the disenRe (jivna do sup- 
l>ort to the idea of independent local orittin, any more thau in thu oaKe iiC Htiinllpox, 
chulern, or othor Rpocific JafiKitiuiiii diHeaaen, 

But the early history of the diHoanu is invnlvud lu oliacurity and we aro nt prenunt 
unable t« determine whiither, aamnintniuod by aonio, it was oudemia at certain points 
on the sboroR nfthe Gnlf of Mexico Bt tbe time of the discovery of the "new world," 
ni' whether it was iin|iorted to the West Indies from the African coast, as nmintaijied 
liy ntliiirs. The early historians, Uerrera, Oviedo, Rocbefort, and others make refer- 
eiieo to^upidomios amouR the natives, which oocnrred prior tn the discovery of the 
Antilles, and to lalal peatlleutlal dlBoases amunK tbe first settlers of these islands, 
but llieii aaoonats are not sufficiently exact to enable ns to alBrm that the disease 
referred to by them was yellow fever. Tlio weat const of Aftien was disCovoroil aud 
colonized to some cxtnut before the dlscorery of America, but the llrst authentic 
accounts of the prevalence of yellow fever on this const dat« hack only to tbe year 
177S, over 2 cuuturies after the first sottl«inoDts lind been established. On the 
other hand, tbis very epidemic of 177fi, tit St.. Lon in (Senegal), was traced to ImportJi- 
tlou from SierriL I.eoni>, a portion of tlie African o<i;iHt, wblcb, according to Hirscb, 
"nppiiars hi be the heudiinarlerB ofthediBCiibo and tbe shirlinit point of itsopldemio 
inrond into tbo territories lying to tlie norl.h and sontb, as well as into the West 
African iMbinds." 

Ruohofort, whose "Hintoirn naturelle et ranralo des isles Antilles de I'Amerique" 
woH pnbllshedin Holland in 16W, sajs of the West Indies: "The air of oil tboae 
islands Is very temperate and healthy when oue is accustomed to it. The prsic was 
furmorly unknown there aa wkII as in China and other places iu the Orient; bnt some 
years since the islands were alHIcted with malignant fevera, which the physioiADS 
considered cootaeiouB, The bad air was brought there by some Hliips wliioh came 
from the const of Africa, but at present we lioar nothing more of theae maladies." 

It seems very probable that a pestilential malady wbioh prevailed for a time in 
these nanally healthy islands and then disappeared, was, in fact, yellow fever, aud 
that it was Intrndneed by ships from tbe weet coaat of Africa is not at all incredible. 
Indeed, it almost seems necessary to look for an original endemie focns of the dlsonae 
nntside of tbe West Indies, for tbe reason tbut, In tbe oomparativeiy few places where 
it Is now endemic, there is historicnlovideueo to show that there was a llrHt importa- 
tion and a previons period of cxemptloa ; wliile, on the other hand, the conditions 
upon which cndemlcity at the present day seems mainly to depen<l, were formerly 
unVnown— couditions arising from tbe aggregation of popntation at seaport cities, 
as at Favana, Vera Crui;, aud Rio Janeiro. 

Some authors btive attempted to identify tbn epidemic disease mentioned by Hnm- 
boldt— called by the natives " Mattozabuatl " — which prevailed in Mexico iu l.'il.'j, 
157(1, 17;!H-';i7, and 17ei-'C9, with yellow fovor; but aa pointed out by Hfrsch, this 
diseMe prevailed almost exclusively among the natives of the interior aud of the 
table-land of Mexico, while yellow fever is assentiatly a disease of the littoral. 

Coniilloc, a recent French author, who hue mode a catefnl study of tbe sanitary 
history of the West Indies, ns contained in -the works of Oviedo, Herrera, Qomara, 
And other tipanish authors of the sixteenth century, arrives at the conclnsinn that 
tlin peslilentinl dlsoase from which the sotlleni iu tliu ftrat Spanish colony at Nueva- 
|Mb«lla, and at Santo Domingo [1494-iril4), arc said to have anfTered, and which was 
oharMterizcd by a "snlTrnn-yulhiw" color of the akin, was, in truth, yellow fever. 
While it appears iinite piobalde that tlila waa ho, we can not accept it aa demon- 
RtTitted, a» the llrst antbuntio accounts of yallow fever in the West Indies dntfl from 
khout the middle of the following cuatury. 
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lu 1635 a Froock colony was cstablisbed upon tbo island of Guadalupe, and shortly 
after their arrival a poHtilcntial disease appeared anions; the colonists which, from 
the account given by Dutertrc, a Catholic priest who came to the island 5 years 
later, is accepted by Hirsch and by Cornillac as having been yellow fever. Fiom 
Dutertre's account, however, as quoted by Cornillac, it would. appear that yellow 
fever was first imported into the island of Guadalupe in the year 1048, and that tho 
great mortality previously reported was due to other causes. Dutertre says: "Dur- 
ing this same year 1648, tho peatef until then unknown in these islands since they 
wore inhabited by tho French, was brought there by some vessels. It commenced at 
Saint Christophe, and during tho 18 months that it lasted carried away nearly ono- 
third of the inhabitants. This ei)idemic j>ea^6 caused in those who were attacked a 
violent mal de tetCj great debility in all tho members, and continnal vomiting, so 
that in 3 days it put a man in his tomb. This contagious malady was brought to 
Guadalupe by a ship from La Kochelle, called Le Bwu/,** 

At Barbadoes the disease may have prevailed for some years prior to its introduc- 
tion to Guadalupe, but the first authentic account relates to the year 1647. Richard 
Ligou, who arrived at the island in the month of September of this year, says that 
the city of Barbadoes was at that time suffering from a scourge which caused great 
ravages, so that the living scarcely sufficed to bury the dead. According to this 
author, tho causo of tho epidemic was unknown ; it was uncertain whether it bad 
been iniported, or whether it originated from bad food, the use of marsh water, and 
the intemperance of the colonists. Ligon inclines to attribute it largely to the latter 
cause, and remarks that not more than one woman died for every ten men. We may 
safely .assume, from the subsequent history of tho island of Barbadoes, that the epi- 
demic plague referred to by Ligon was not of local origin, for with a rapidly increas- 
ing population this island has enjoyed considerable periods of immunity from yellow 
fever, and when epidemics have occurred they have, as a rule, been clearly traced to 
importation. From this time, 1647-^48, the history of yellow fever in the West Indies 
is a history of epidemic outbreaks at varying intervals at the principal seaport to wup, 
traced sometimes to importation, but more commonly assumed to be of local origin. 
It was epidemic in Jamaica in 1655, and again in 1671; at Santo Domingo in 1656; 
at Martinique in 1H88 and 1696. In 1699 it prevailed widely as an epidemic in tho 
West Indies, and according to Hiuemann made its first appearance at Vera Cruz, the 
principal seaport on the Gulf coast of Mexico. 

Cuba. — I can not attempt to follow here the history of yellow fever in the West 
Indies generally, but shall give an account of its prevalence in Havana, as this is 
now an endemic focus of the disease, and the point which is the most dangeroas to 
the UnitedStates, on account of its proximity and the constant commercial intercourse 
between this citj'^ and our own seaports. 

The historian Pozuela records the prevalence of a malignant pestilential disease 
in Havana in 1648, a year in which, as we have seen, yellow fever was epidemic 
in the islands of Guadalupe and of Barbadoes. He says: **In this year there occur- 
red in Havana a groat pest of putrid fevers which remained in the port almost all 
summer. A large part of the garrison and a larger part of the crew and passengers 
in the vessels died." 

The epidemic continued tho following year, and in 165.3-'54, according to the author 
above quoted, *Hho epidemic was renewed with equal fury;" and in 1655 *Mn the 
capital continued to carry away its victims without regard to rivalries and passions." 
According to Dr. S. E. Chaillo, president of the Havana yellow fever commission 
(1879), from whose report wo have quoted the above extracts from Pezuela, there is 
no historical evidence of tho prevalence of yellow fever in Havana for more than a 
hundred years after tho date mentioned. ** On the contrary, there are repeated 
records of tho great salubrity of the climate and the absence of epidemic diseases." 

It was not until the year 1761 that yellow fever established itself in the previously 
healthy cjty. Pezuela gives tho following account of its introduction : ** Although 
Havana is situated on tho uorthorn boundary of the torrid zone, it was very justly 
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ooDaiilorL'd one uf the most liealtliy loonlitiea on the islaml boforu Hs iuviiaion inn 
aneat mantiLT by tlio runii(i> negro, itiiiiorteil from VerA Criie ill Ibe Huiniiier ul' 
171)1. * ' * In May there catue fmia Vera CniK, with mulormU anil sume prltiou- 
ers deatiiied for the works on the esteriur forttfioatiouB of Havana, the iii6ii-(if-wnr 
Selna and America, which coniinunicated to the ueighhurhood the opliieiuio known 
by the uamaor' v.imlto nogro,' At ibe end of the following June theru weru stu- 
tiuued in thia port nine uion-of-wiir, deapntoli«(l from CiKliK, and scut to tlie chii^f of 
the HI] II ltd run, Don Entiunneilu Ilovia; they brought a re in force rue at of '2,i)i30 nu'n 
I Ihaii 3,000 pGitioua suocumbed to the epiileiuic on tliis, the _firat apticaruner of 
the vomito." 

torn thJH time to the proaunl dny the now levies of troops sent from Spjiin to Cuba 

n DuiitlDued to ^nlTer euorniojis InaaGH from the endeinia pustileiico, In ITTil there 

vud from S|iaiu, then at war with OroaC Britain, "an army of 3,ri00 uieu, wliicU 

I iniMiediately decimated by the voiuitn." lu ITHO, during the mouth of AukiihI^, 

an army iiFH,'JOO men was lauded in Havan;>, whioh during the two fnllowing uiouiha 

ft'erud a lona of about 2,000 mun with the vomiCo. Puziiula records the fact that in 

17!)4, lu thi^ giiriisou and Hiiuadron, there weta more (ban 1,1)00 vlctime to the discnse. 

The endeiLiIuity of yeliow fever in Havana was fully eatablishod by the rcsenrcbes 

r the uoiuinlHiion Kunt Co that city in 1HT1>, by the national board of health. Dr. 

Chnille, jirvitidunt of this oumnilsBion, Hays in his elaborate report, published in l^i^l : 

icu ITGI, yellow fever has provailoil oortninly in Havana, and probably in other 

plnuM in Cuba, every yunr, and (he datea nf prevalonoo recorded in our tUNt^hookH 

fudioate no more tlmn the yi-ars of graatuHt prevalunna. The ilineaiio pruvniln in 

Havana, and in nome other places In Cuba, uoC only every year, but also every month 

iuthoyiuir; ruconlain lcl;!7 indicate that at that date the innnthly prevaiencu bud 

Iteoonie habitual in Uavana: the statistics, solely of the military and civil hospilals, 

prove thai during the 4US mouths, 1^^G-'TI>, there was only one single month frei> from 

1 ofliuiolly rocoriled case of yellow fever." 

The following tables are fruni the " Freliininury Koport of the Havana Vellow- 
ftvur Commission : " 



1 Uui-at 



dHriiii/ Ihe 10 gc^it-g 



Velirnnr, 
Iknb- 
April... 
lUy... 



i Jnlj 

AuRnal ..... 

October 

NoTBmbor .. 



R of the to years, 1870-^!), has there ever been fewordeaths than in 
tliau in the second, column. The total deaths by yellow feviT 
us follows: 

Total ileatha bg sell-iiii /erei- in Havana. 



In IKI Ml 



In 1870 1,BLD 

III 1*77 1.-JT4 

lu 187(1 I,!ll!l 

In UTS, Id OclobeT 1 1,1H 



taw i,4as 

''HfttnnKiiHhns lliu rcpnlullnn of having long Biiffi'red snnnalty with .vollow fever; 



IS l^eport<3d by Dr. Giiilerim, a n 



of the oldest pbysi 
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ciana that the city anITered n-itb the diseiuc in 182*4, when be came to Matanzaa, aod 
it has prevailed every year Binoe." (Chaillc, op, cif.). 

Cienfuegot.—" Yellow feverevery year Binca IBoO, except in 1852 and 1S74." 

Sanliago de Cuba. — " Yellow fever iirovaited every year, and nearly every montli, 
from 1S50 to the present time." 

Mamanillo. — " Yellow fever every year since IHifi." 

Vera Cm:, the principal seaport on tlic Gulf const of Mexico, in also the principal 
endemic focus or yellow fever upon this coast. Acrordini; to Hin(>iuaiin,tbe tirst epi- 
demic occurred in IC'jy, a year In which yellow fevet was widely prevalenf in Ibo 
West Indies, and in whicb it prevailed fur the first time as an epiilctnic iu the city of 
Fhiladitlphia. 

The following table, which I copy from a paper by Dr. Znrarias It. Molina, a med- 
ical officer of the Mexican Army who has for a nnmlisr of years been on dnty tu the 
military hospital at Vera Cviiz shows the continued prevnlence of the disease in 
tbat city during a period of nearly 16 years : 

Morldtils from yellow fever in ihe eUy of Vira Crm from Jvhj, 1807, to Decemler, 1681. 



May 

June 

Jniy 

flt^rtember.-. 
34aTember .. 



I. 187,'i. 1876. 1877.'l8;fl. 



27! 2ld 32.^ It 4iS 3* S!S 444 II ElB ff7S 



There is no evidence of continncd prevalence at other towus upon the Mexican 
coast, but epidemics, which have nsually been traced to importation from Vera 
Croz, have occurred at Afalatnorog (1858, 1S63, 1H67); at Tampino (1821, 1836, 1815, 
1847, 1853, 1864); at luj-pan (1 B63, 1875, 1877); at Campeche (ld(i5, 1877); and at Alan- 
zatiillo (1868). 

The Gulf coast of Sonth America, and especially (be English and French settle- 



a of yellow fever, and it 
poirts npon this coast. Its 
t Demei-ara : 1793-96, 1800, 
l841-'45, 1851-'53, 1861-'66 



ments in Guiana, have been frequently visited by epid 

is probable tbat the disease i 

epidemic prevalence is recorded for the following years a 

1803, 1818, 1819, 1820, 1821, 1825, 1827, 1828, 1831, 1837-'39 

(Hirsch). 

In Venezuela the disease has prevailed at the capital, Caracas, and the neighboring 
seaport. La Gnaiira, in the years 1C93, 169fi, 1793, 1797, lirOi and 1M69. 

In Central America epidemics haveoccnrred at all of the principal seaports : I'anama 
1740, 1858,1859,1867; i'oWofceffo, 1726, 1729, 1740, 179H. 18li0, 18(i(i, 18117; JteJUe, KeO; 
Kicaragiia, Ifiliri. 

.Brn;».— The Portuguese nutlior, El Haslioda Rocba Pilti, has {jin-n nn accouiit, in 
his "History of Porin);ni'se Anu'rica," published in Lisbon iu the year IT.iO, of an epi- 
demic malady which provnilrd in I'lrimnibuco in (he year 10W6, which very probably 
was yellow fever. This -author says (Book vii., ji, 4^7 e( seq.): "In the year lfi8(i, 
commenced in Pernnmbiico tbat terrilile plaf^ine (contat>ious disense, Iticlie) wblcU 
tuufit be attributed to the sins of the population of these provinces, corrupted by the 
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vices iuto which tlicy were enticed by tbe weaU.li und freedimi of llninil. Mniiy 
cftiiseB uro alleged, tha mnst worthy of attention being tbe nrrivivl oChouio bnrriila of 
itia»t which retnnied from the islnnil of Bao Tliumu (Rt. ThoitmH). Thuee were 
Dpcrncd by a cooper, wbu shortly afterward fell ilead. Snon after several persoUH of 
hia family, to whom he had ooiiniiiinioated th§ diieaae, also died. The epidemic 
spread to snoh an extent amniig the inhabitants of Recipe (Pernainbnoo) tliat the 
mortality exceeded 2,000, which was very large in proportion to the poputntion, 
Tbeuce the diaesHe extended to OlindSi and ito vicioity, and very few worn tlio per- 
snoM who escaped it, snch were it« vimlenco and luteuaity." The acconnt given by 
the hUMrian of the clioioal featnroH of this pentilontial diseann is, of oonrae, very 
imperfeot, but it eeemn to justify tbe belief that the disease was ii>ally yellow fever. 

The hijrheat niedicnlanlhoritiea in Brai-.it agree that yellow fever was not emlemlo 
in the principal af aporta of the Empire prior to the year 1^411, when it was introttuced 
to the city of Bnhia by the North Amnricaa brig ilrozif, whioh sailed from New 
Orleans, where yellow fever waa prevailing;, uiid tonched at Havana. Two of the 
creur of thin brig died of yellow fever iloring her voyage from the latter port to 
Bahia. Soon after her arrival the diaeaaemaile il« appearance among those who had 
coinninnicatcd with the xhip, and later on other vemisia In the harbor. The (irat 
case oceurred a few days after the arrival of tbia brig (November 3). A part of her 
rargo ia aaid to have ootiaiated iif little hnrrela of beef whiith bod become putrid. 
Prom BahiathediBeaas waa narriorl to Rio Janeiro, where during the epidemic Heiiaon 
of I8!J0 it cansed a mortality of 4,ll>0. 

According to Profeasor Banvta, of the fiioiilty of medicine of Rio Janeiro, yellow 
fever continued to prevail in BniTiil nntil the year IHIil, whea it disappeared for rt 
yenra, to reappear in 18&>-'7a, aa the result of a (reah importation. The Italian ship 
Creolla del Plata, which had touched at St. lago, where yellow fever was prevailing, 
ia named as the vcnhpI which Introdnced the diaensuon thix occasiou. 

The fflortttllly from the diseaao under couai deration in the city of Rio, from the 
time of ita introduction in 1.8&0 to a recent ilate, ia shown by the following table ; 

orUllly. Mortillliy. 
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In IKVi yi'llow fever ia eald, by Hiraoh, to have prevailed extensively in llrnxil, 
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epidemic at Montevideo was iu 1857, aud it was again introduced into this city from 
Pernambuco iu 1872. It prevailed in the city of Jitunos Ayren in 1858 and in 1870. 

Yellow fever is said to have been conveyed to the Pacific coast of South America by 
a party of German emigrants, who landed at Callao, Pevu^ in 1854. The disease spread 
from this port to the capital, and in the course of the next 2 or 3 years to the princi- 
pal towns upon the Peruvian coast, where it continued to prevail up to the year 18G9. 

CMUy np to the present time, has remained exempt from the disease (Ilirsch). 

Upon the west coast of Africa the headquarters of yellow fever is that portion of the 
coast which belongs to the province of Sierra Lconc, and epidemics at other points 
npon the African coast have frequently been traced to this locality. It seems very 
doubtful, however, whether, as some authors suppose, this is really the original source 
of the disease. The French authors, Berenger-Feraud and Bourru, both call atten- 
tion to the fact that we have no account of the disease prior to the year 1778, allhongh 
the African coast was discovered and colonized long before the discovery of the 
West Indies ; and that, on the other hand, the early settlers in these islands suffered 
from a pestilential malady which very probably was yellow fever. 

At St, Louis (Senegal) an epidemic occurred in 1778 and this is the first outbreak 
of the disease of which we have any reliable information in this portion of the 
world. The disease in this instance is said by Schotte to have been imi)orted from 
Sierra Leone, where epidemics are recorded to have occurred during the present cen- 
tury in 1816. 1823, 1825, 1829-'30, 1837-':t9, 1845-'47, 1H59, 18G2, 18(54, 18()5-»G6, 1868, 
1878 (?) (Hirsch). Frequent epideuiics have also occurred at Seuegambiaf and tbo 
disease has prevailed upon the Gold Coast (1852, 1857, 18()2), the Conffo Coast (1816, 
1860, 1862, 1865), at the Cape Verde Islands (1845, 1862, lr68), and the Canary Islands 
(1701,1771, 1810,1846,1862). 

In Europe the ravages of yellow fever have been restricted mainly to the Iberian 
peninsula. This is due, no doubt, to the frequent intercourse between Spain and 
Portugal and the West Indian ports, in which the disease is most prevalent, and to 
the fact that the summer temperature of these countries is favorable for the epidemic 
extension of the disease, whereas the more northern portions of Europe are practically 
outside of the yellow fever zone. 

The first epidemic in S2)ain occurred in the year 1700, at Cadiz.- This city also 
sutfered in 1730-'3l, 1733-'34, 1764, 1780, 1800, 1S04, 1810, 18l9-'2l. The epidemics of 
1600, 1810, and 1819 were not limited to the city of Cadiz, but the disease extended 
to the interior and caused a considerable loss of life in the proviuces of Granada and 
Adalusia, and also in some of the towns of Murcia aud Catalonia — especially in Bar- 
celona, from which city the disease was conveyed to the island of Majorca during 
the last epidemic. No wide-spread epidemic has occurred in Spain since 1821, but 
local outbreaks, as a result of importation from the West Indies, have occurred in 
Gibraltar (1828), Barcelona (1870), and Madrid (1878). 

The first epidemic at Lisbon was in 1723, a second was inaugurated in l'^56, and 
during the following year developed into a devastating scourge which extended to 
the towns of Belem, Olivies, and Almada. 

In Italy yellow fever has only once effected a temporary lodgement, at Leghorn, in 
1804, where it was imported from Spain. 

Ships with yellow fever on board have occasionally arrived at English and French 
ports, but local conditions have apparently not been favorable to an extension of the 
disease, except to a limited extent at Brest, in 1856, at St. Nazaire, iu 1801, and at 
Swansea (Wales), in 1864. 

BAHAMA ISLANDS. 

Bahama Islands. — Yellow fever iirevailed as an epidemic at Nassau in IPfil, 1802, 
1863, and in 18(39. 

According to Hirsch yellow fever prevailed, to a limited extent, at Halifax (latitude 
44^ 26 ) in 1861, and at Quebec (latitude 46^ 50') in 1805. 
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PHEVALENCE OF YELLOW FEVEU IN THE UNITED STATES. 

N'fUi Hampthire. — Portamoutli lf< tlje inttsl; iiorlliern piii it in thn United St»t«B whlcli 
biu Kiiffored na opideinic of yellow fever, In 17SIB, niid again in 1802, during which 
year the iliBBosd was eiiiduuiiu iu Now York aud iu Pliiladelpliia, it was alsu epidemic 
in l.liiHcity. 

Ma!iaai!liiiietU.'~ln 16D3 an Englinb expuditloti sailud from linston for the pnrpose 
of tnkiuK from the Fruucli the laliinil of Hftcliiilqno. Tlio cxpediLinii failed in its 
object and rotiiniod to BoHtun on June IT with yellow fever ou board the veeHelH 
of the fleet. Untchiuson, in bia "]{iati)r;nf MaHiuiubiiaeUiiBay,"Hayi tUe mortnlity 
among the eallors had been l,:it)0 out of a total atronstli uf 2,100, and that oiit of the 
Bauie nomber of Holdlera tliu liisa was 1,BOO. lis states that the diaeage spread ftom 
the fleet to Che town, and thiit lunny fiinuliea left town and resided in the coautry 
until the infection bad coitaod. This is the Uritt aiitheiitlu acconat of the occurrence 
of yellow fever within the present liuiits of the United States. In 179fi the disease 
prevailed to a limited oxtont in Bostun and in Xewhuryport. Id V9H It prevailed as 
nn epidemio in Boston, where thu uiurtntity was 200; and in ItWi 60 fatal oasea 
occurred In the same oity, Bonie caaes also ooourred In the years 1800, 1819, and 105^. 

llhode Iiland. — The olty of Providence was several times vial ted by yellow fever 
(Inriiit; the latter part of the eighteenth ami tbn beginning of the present century — 
17M, 1795 (mortality «). 1707 (mortality 4f.), 1800, 180.'.. The disease proviiiied' at 
Kewport in ITOS, and at Briutol in 17D7. 

CoRNGcflcuf.— The dlneiiBn provniled at New London in VJUTt, and again In IT!)H, 
when the moiftatity was 81. Hirsoli rucori-ls the vconrrenoe of the itisoivie at New 
Haven Iu 1743, 1704, and leU5; at Middletown in 1820; at Chatham iu 1TU4I, and at 
Ilartfoi'd In 1709. 

Now I'ori;.— EpldomioH of greater or lens extent have occurred iu New York City 
and ita iminediato vicinity In 169J, 1702, 1743 (mortality 217), 1745, 1763, 1701, 1704, 
1795 (mortolity 730), 17W (mortality a.OBO), 1709 (mortality 76), ISOO, 1801, 1B03 
(mortality 700), 1805 (mortality 340), 1800, 1819, 1833 (mortality 230), 1948, 1853, 
1854, 1850, 1870 {mortality 49). 

Xew Jtrtey. — Uirscli records the foUuwinjC local epldemios; Bridgetown, 1798; 
Chews, 1799; Woodbury, 1798; Perth Arahoy, 1811. 

Penniiglrania. — According to La Bochc, " the earliest onset of the disease occurred 
in 1099, when Philadelphia, then but SBv«uteen years of nge, was little nmre In 
poiut of extent than an ordinary country town." There are no medical accounts of 
this uphlomic, but there is no doubt as lo the uatnre of the disease, which caused a 
mortality of ;!20 in the new city, esUmateil lo have contained lass than 4,000 Inhab- 
itants. The next epidemie in Philadelphia oocurreil in 1741, wbon the mortality was 
960, Subse<inent epidemlos ooonrred In 1747, 17f>2, 1793 (mortality 4,041), 17U4, 1797 
(mortality 1,300), 1798 (mortality 3,500), 1789 (mortality 1,000), 1803 (mortality 307), 
1B03 (mortality 195), ISOTi (mortality 400), 1813, 1820 (mortality 83), 1853 (mortality 
128), 1870 (mortality IB). 

Dtlauimt. — In the epidemic of 1798 the city of Wilmington HulTercd a loss of 250. 

JWorj (and.— Epidemics, for the most part cf limited estent, have occurred in Baltl- 
nioro In the years I78a, 1794, 1797, 1708, 1799, 1800, 1802, 1819, 1620, 1821, 1822, 1868, 
1876. 

Virginia. — kt Norfolk epidemics are recorded as follows: 1737, 1741, 1704, 1795, 
1797, 1799, 1800 (mortality 2S0), 1801, 18-21, 1826, 1855 (mortality 1,807). An epi- 
demic occurred at Petersburgh In 1798, ami at Alexandria in 1803. At Fortsuioiith 
the disease prevailed in 18.''>3, 1854, and 1855 (mortality 1,000). 

iTwIii CaroHoo.— Wilmington, 179C, 1800, 1881, 1062 (mortality 446); Newbern, 
1799,1864 (mortality 700); Iteanfort, 1854, 1864 (mortality 08), 1871; Washington, 
VSM; Bmithvillc. 18c?2. 

Somtk 6'arcfiiia.— Tl\e llrat epidonilc of which wo have any account iu Chnricsiou 
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oocnrrod in 1693; from this time epidemics have bceu numeronH, ami dnring the first 
half of the present century the physicians of Charleston ^(morally considered the 
disease endemic in. that city. That it was not seems to be demonstrated by the im- 
munity enjoyed since 1871, an immunity which is probably due to the diminished 
commerce with infected ports in the West Indies, and to a more eflQcjent qnarantiue 
service, since the fact has been recognized that the disease is not endemic. 

The prevalence of yellow fever in Cliarleston during the present century is shown 
in the fidlowing table ; recorded epidemics, prior to the year 1800, are as follows : 
169:J, 1699, 1700. 1703, 1728, 1732, 1734, 1739, 1745, 1748, 1753. 1755, 1761, 1762, 1768, 
1770, 1792, 1794, 1795, 1796, 1797, 1798, 1799 (mortality 239). An epidemic occurro<l 
among the troops stationed at Hilton Head in 1802 ; Port Royal, 1877 (mortality 25). 

Morlality from Yellow Fever in Charleston, S, C; Pensacola, Fla.: Mohile^ Ala.; New Or- 
leans, La.; 071(1 Galveston y Tex., during the present century. 



Year. 


Charles- 
ton. 


Penf4a- 
cola. 


Mobile. 


Oilennfi. 

(*) 
(*) 
(*) 


Galves- 
ton. 


1800 


184 








1801 






1802 


90 

(*) 
148 

(*) 






1803 






1801 






(*) 




1805 






1800 










1807 


1G2 










1808 










1809 








r) 


• • » • • • 


1810 








1811 
1812 


n 


(*) 




(*) 




1813 






1814 












1815 












1816 












1817 


272 






800 
115 
2,190 
(*) 




1818 






1819 
1820 


177 




274 


1821 






(•) 


1822 
18i3 


2 


257 


239 

1 

108 

40 

5 

109 

1.30 

215 

117 

2 

18 

210 

95 

284 

5 

442 

17 

452 

3 


»• 

250 


1824 
1825 
1826 


235 
2 


(*) 


(*) 
(*) 


1827 
1828 
1829 


64 
26 


(*) 


(*) 
(*) 
130 


1830 


30 




1831 






1832 








1833 








18 t4 
1835 
1830 


49 
25 


n 





1837 






350 


1838 


?51 

134 

22 




1839 
1840 


n 


650 









Year. 


CImrlefi- 
ton. 


Pen 8a- 
cola. 


Mobile. 


New 
Orlcana. 


Crolves- 
tun. 


1841 
1842 
1843 
1844 
1845 
1846 
1847 
1848 
1849 
1850 


1 
l'J5 


(*) 
(*) 

n 
n 

(*) 
(*) 
(*) 
(■) 


(*) 
60 
240 

n 

76 

75 
50 


591 

211 

487 

148 

2 

160 

2,250 

850 

737 

102 

16 

415 

7,970 

2,423 

2,670 

74 

199 

3,889 


400 

200 


1851 






(*) 




1852 


310 
627 






1853 
1854 
1855 




115 


536 
404 


1856 

1857 


211 

13 

717 








1858 
1859 


(♦) 


(*) 


344 
182 


1860 












1861 












1802 


(*) 

n 


n 








1863 








1864 






259 


1865 










1866 










(*) 
1,150 


1867 
1808 




34 


n 


3, 093 


1800 












1870 






(*) 


587 
55 
40 

225 




1871 
1872 


213 






1873 
1874 




Gl 
118 


27 




1875 








1870 












1877 












1878 






go 


610 




1879 








1880 

























C) Number of dcattis not stated. 
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Gwi'tfin,— At Savannah epiileraicB are TOuorded iu the years IflOO, 1B07, 1603, 1817, 
leia, IS20, 1827, 18r.-J. IBr-a, iaij4 (mortality 5H0), 1S5S, 1876; at St. Mary's in 1808 
(mortality 84) and iu 1854 ; nt Augustaia 1839 aud 185'l ; at Ilaiubridge in 1873 ; Bruno- 
wick, 1876. 

Florida. — Tlie principal seaport, Feneacola, hivs saEferad frequent epidoniios of 
yellow tever. Those oooarriii); dnriog the prosuut century are iDoluded in the tahla 
given above. Two epidemios are recorded, as ooourring prior to the year 1800—1764 
and 17C5. At St. AuguHtine epideoiioB oQOiirred in 1807, \»il, IK^, ISIM. and 1841 ; at 
Key West iu 1823, IftiU, 1841, ISBi. 1867, 1875, 1878, 1887 ; nt JaoksonviUe in 1657, 1877, 
and 1888; at Kecuaudiua iu 1«77 (murtalltj 4Hd) [ at Tampa iniB39, 1853, 1871,1887. 

Alabama. — The recorded epidemics in Mobile, prior to tlio year 1800, ivore iu 1705, 
17115, and 17G6; Bubse<iueut epidemicti are iuulllded in the table. Montgomery, 1853 
(uiortality 35), 1854 (mortality 45), 1865 (mortality 30), 1873 (mortality 102); Selmu, 
1853 (morMlity 3^} ; Florence, 1878. 

Misiiaaippi.—T\ie town of BJloxl, on the Onir, has saSered truni epidemics as fol- 
lows: 170iJ.1839,l847,X853, 1858, 1878, 1884 1 Poscagoula, 1847, 185:1, 187i5, 1878; Port 
Qibsou,1878; ShieldHburough, 18i!0, 18>!9, 1H3!); Pott Adams, 183^, 1853; Grand Uulf, 
1853; Natobes, on the Mississippi liiver, 1817, 181l> (mortality 180), 1823 (mortality 
312), 1825 (mortality 150), 18^7, 1829 (mortality 90), 1837 (mortality 280), 183!) (mor- 
tality 235), 1848, 1853,1855. 1858; VioksUurg, 18,19, 1841, 1847, 1853, 1855, 1858, 1871, 
1873.1878 (mortality 872); Jaokson. 11:53, 1854, 1878 (mortality 86); Holly Sjiriugs, 
1878 (mortality 309) ; Qreeuville, 1878 (mortality 301); Qreuada, 1878 (mortality 
3-J6); Cauton, 1878 (mortality 180). Our record dues not iiiulude uumeruiis Bmallor 
places which sad'eted during the epidemic of 1878. 

Loitiriana.—T\to first recorded apidamioiuNewOrieana wasin the year 1769; other 
onthreaks prior to the present century were in 1791, 1793, 1794, 1795, 1736. 1797, 1799. 
The prevaleuoe of the diseaxe iu this olty sabseiiuout to the year 1800 la given iu tlie 
table. Baton RoogB. 1817. 1819, 1822, 1827, 1829, 1837, 1643, 1847, IBS'J, 1858, 1878 (inor- 
tftlity 193) ; Opelouaas, 1837, 1839, 1842, 1853 ; St. Frauoisvllle. 1811, 1817, 1819, 1823, 
1827,1829, 1839, 1843, 1846. 1848, 1853; Shreveport, 1853,1873 (mortality, 750) ; Port 
Hudson, 1839,1841,1843,1853,1876; Thibodeaux, 1846,1853,1854.1878; Woshiiigtou, 
1837, 1839, 1853, 1854, 1867 ; Morgan City. 1878 (mortality 109). Numerous eiualler 
plaues during the epidemics of 1873 and of 1878. 

Te»a».—TbB epidemics at Qalveston are iooluded in our talile. Houston, 1839, 1814, 
1847, 1848, 1853. 1654. Ia58, 1859, 1864, 1867, 1870; Huntsville, 1867 (mortality 130); 
Hempstead, 1857 (mortality 151); Indianola, 1852, 1853, 1858, 1859, 1862, 1867 (mor- 
tatily 80); La Grange, 1867, (mortality 200); Matagorda, 1862 (mortality WO); Nava- 
xolo, 1807 (mortality 151); UloGraode City, 1867 (mortality 150); Victoria, 1867 (mor- 
tality 200); Urenham, 1867 (mortality 120); Calvert, 1867 (mortality 250}; Chapel 
Ulll, 1867 (mortality 123}; Columbia, 1867 (mortality 132); Brownsville, 1853, 1806, ' 
1862, 1882. 

Tmriwiee.— Memphis, 1828, 1853, 1855, 1867,1873 (mortality 1,244), 1878 (mortality 
6,000). 1879 (mortulity 485); Chatlanoojta, 1878 (mortality 135); Browusville, 1878 
(mortality 212); numerous smaller towns iu 1878, 

J)-faiit»a*.— Colombia, 1853 ; Fort Smith, 1823 ; LitUe Kock, 1873 ; Napoleon, 1853. 

£ejtfucA'^.— Bowling Green, 1=^8; Hickman, 1878 (mortality 153); Louisville, 1878 
(mortality 64). 

OIkio.— Ciocinnnti, 1871, 1873, 1878 (mortality 17); GaUipolts, 1796, 1878 (mortality 
18). 

JIKkow.— Cairo. 1873 (mortality 17), 1878 (morlality 51). 

MUioari.—St. Louis, 1854, 1855. 1878 (morbility 16); New Desigu, 1797 (mortality 
57). 

1793.— The city of Fhiladelpbia, after enjoying an immunity from yellow fever for 
31 years, sud'arHd in 1793 a devastating epidemic. This epidemic, no doubt, resulted 
from Importation, altliuugh a olaar history of its intruduotiou was nut made out at 
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the ttme, and tbe lemlin;; plijBiuiuuB of tlie city went inclined to attribiitu It to Inoal 
orijjia, osareantt of iinsaiillary conditionii in conuectiim ivitli an iiaiisiiall; liigh 
tempeTBture. La RvcUe aays: "Dr. KdhIi nnd olhnnt laid great Htrost on a qnnn 
of damajpHl coffee whiuh wbh exposed during tbe tatter part iif July, in a place (i 
wharf and in the adjoining doolf) arjd under oircumstiiuces wliich fiivored duoompo- 
eition. Its smell was Liglily pntrid and uffunaivo, iosotnoob tliat the inhabitants of 
the housea in Water and Front atieets, who wore near to it, were obliged in the hot- 
test ncather to exclude it bf Bhiitting tbe doora and wimluws. Even persona who 
only walked alna|r tboae strocta cotiiplaiued of intolerable fetor, which, upon inqniry, 
woa coTistiintty traced tu the putrid coffee-" 

It appears probable that this ''pntrid ooftee" was indued the nidna iu which the 
duadly exotic germ first developed which gave riae to this fatal opideailc. Whether 
tliB coffee vrna infected at tbe port of abii^uLent, or whether it waa IranstKirted in ai 
infected vessel, we can not now determine ; but that tbe outbreak of yellow fever ii 
Philadelphia iras due to the fact that tbe coffee waa imported From a region where 
yellow fever waa prevailing, or in an infected ship, rather than to the fact that it 
waa pntrid, can not ho donbteU, in view of the siibiiecioont hiatory of yellow fever 
epidemics in the United Statea. 

As uBunl, the early caaea were not recognized as yellow fever. Dr. Ruah saya : 
"The report of a malignant and fatal fev«r being iu town apread in every direction, 
bntitdid not gain uuiveraal credit, tjonie of those physiuiana who hod nut Been 
patients iu it denied that any anch fever existed, and OHaerted (though ita mortality 
was not dented) that it was nothing but tbe uommou annual reniittuut of tbe city. 
Many of the citizous joined the physicians in endeavoring to discrodii the acconnC I 
hnd given of this fovoT, and, for a while, it waa treated with ridicule urcontempt. 
Indignation in aome inetances was exerted against mo." History has repeated itself 
in thia partionlar. many times in aubaeqaent opidomioa. The early oases, eve 
cities like New Orloaua, where the phyBiciaiia are well acquainted with the diaeoae, 
jre frequently called by some other name — "hilioiis fever," "pcruioions fever," 
"malarial fever," oto. — and tbe phyaician who first ventures to name the prevailing 
diseaae "yellow fever" is treated with ridicule or'A'itli iudigtiatiou. 

It waanot until tbe middle of August that a rapid siiccesBiun of fatal cases 
vinced the phyaiciaus of the city that the fatal West Indian peatilenue was again 
present in Philadelphia. 

The preseuce of the disease wasoHlcially recognized on the 23d of August, when 
the mayor of the city gave orders for tba cleaning of the atrceta and general pnri- 
jlcation of tbe city. The diaeaae continued to extend nntil early in October, when 
itreached Its height. It did not cease entirely until about the Btb of November. 
During thia short woeon of prevalence it caused an enuruions mortality, distributed 
aafullows: "Angnat, 335; September, 1,443; October, l,y7(i; November, IIS." (Ia 
Boche). 

Thepopnlationofthe city at this time ia estimated to have been a little more t! 
40,000, which gives a mortality of 10 per cent, of tbe total population (total n 
tality 4,040). As more than 13,000 of the inhabitants lied from the city, the propor- 
tion of those who were attacked is very Rreat. La Kocho estimates the total n 
berof caaesat 11,000. 

1797.— The epidemic of this year in tbe city of Philndclpbia waa leas extended and 
less fatal. The whole unniber of deatha is estimated to have been ab''nt 1,300. Tbe 
disease, as usual, commenced in the vicini ty of the wharves (about the end of July), . 
Uuaauitary conditions, described by phyalcians who were witnesses of tlie epidemio, 
furnished the favorable local nidna for the exotic germ, which, according to a report 
of the College of Pbygiuians of Philadelphia made in responae to a request from iba 
governor, waa imported by two vessels, one from Havana and the other from Tort aa < 
Ftinoe. In this report the College of PhyBiciana, coutrory to the prevailing popnlBt 
opinion, aud tUut of many prauiiueut physicians, took, tbe ground that the unsanitary 
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local coudiliatiB wure simply HSDOQilar.v or accesMory cniise«, nnil recommi'iiileil "a 
more otriD^^eul HyHteiu uf qiiantDliiie risj;iilatians, an the iiinHt offuctii.it iiieaua of pre- 
venting the reoorreiiOH of tliB dlBsase" \Lii Hoclio). 

1798. — Tlie opidoniioof 1797 wsHfolloweii thunoxt jo»r by n,»till greater one, whioh 
whb nut confiued to tlie cit>y of rhilmlclph in alooe. Tbe dixease prevniled alao In 
BuHtuD (mocUlitySOO}, iu Portatuoiieti. N. H. {mortality 100), in Newport, B. I. (mor- 
tiility a), ill New London, Conn, (mortalitj' Hi), iu Now York (iiiortntlt^ 3,080). in 
Wiltningtou, Del. (mortiillty SSO), aud In Cbiirleaton, S. C. Tlie mortality in Pliila- 
ilelpliin vfM :l,(il5, illstribntDd aa fiiHnwH : AiignaC, 8ii0 ; September, 2,004; Ootober, 
943; Niivuml)or(rroin (be lut to tbe 5tb), 72, Tbe mortality, in proportion to tbe 
number of catos, in the city of Philsilulpliia was enormniis, beiug, according to La 
Itocbn, about as 1 to l.S7of tboso attacked, or nearly UO per cent. Tbisiaivocannt«(l 
for imrtly by tbo fiiet tbat the bolter cla-iajif the community left tbe city aa aoon 
as posaible afl«r tbo outbreak of the disease, and the eaaen which occurred wore cnu- 
seiineiitly among the poorer clossoa, who inhabited tbe worst portions of the oily. 
Tbe prevailing idena as to tbe treatment of fevers by depleting meaHurea, were 
donbtleaa reapouaible lo sonie extent for the exoeaaive mortal ity. " Tbe Colluge uf 
Pbysicians, faithful to the theory ao long entertnined by it in relation to tbe oauso 
of the diHoaao, assigned to the epidemic tbia year, as it bad done to those of preceding 
acRsons, a foreign origin" (La Rouhe). 

1^02. — An epidnmio of smaller propo rt I un s pru vailed in tbo year 1603, naiiaing a mor- 
mllty in Huston of HO, in Pbltadolpbia of ;i07, iu Wilmington of riC, in Charleston of 
IHi. Tbu disease also prerailed "oxteuaivcly " In Baltimore, but no record of mor- 
tiillty is given. Tbo prevalence of the disease at tbe aeaporta mentioned, eapeoially 
before tbu time of railroad communication, is not lobe ascribed to an oxtonsiou iVom 
one to tbe otbera, or to "an epidemic constitution of tbe atmosphere;" bnt it doubt- 
less occnrrodi for tlie moat pari, ns a resntt of independent Importation from (be aanal 
source of thudiseaati, tbe Weat Indies. Thna wo find that in lHOii, while Uoston and 
Philadelphia sulfcrod epidemics, New York, lyinu between tbe two infected points, 
was free from the disease (two oases only ore reported). 

tl^3,— Passing over tbe minor epidemics, fur Ibe most part limited to a single city, 
or, liy cuinciduucu merely, to two or more distant sea-ports, wo coine to ibeepidemio 
of ISK), which cxtunded throngb portions of tho States of Florida, Alabama, Lonisl- 
ana, Misaisitlppi, Arkans;is, and Texaa. The towns which suffered in Florida were 
Peiisaoola, Milton, and Tampa. In Alabama : Mobile (mortality 115), Cahawba, Cit- 
ronelie, Demopolis, Pnlton, Hollywood, Hantgomory (mortality 35), Selma (mortal- 
ity 33)> wore ibo prlnclpnl towns visited by the acoarge. In Loaiiiatia the disease 
prevailed at New Orloaus, with a mortality of 7,!tr0; at Alexandria, Algiers, Bay St. 
lionia, Bayou Sara, Cootreville, Clinton, Coultierville, Franklin, Opelonsos, Pattcr- 
douville, Plaijiiomiue, Sbrevcport, Tblbodi^anx, Trenton, Woablngton, and variona 
smaller places. In MiKiitippi: lliloxi, llrnndon, Clinton, Onind Gntf, Groenwood, 
Jackson, Natchez, Pascagonta, Pass Christian, Port Gibson, Wasliiugton, Wnndville, 
Yaxoo. In Arkaiitim: Colunibia, Cirand I^ake, Napoleon. In Tfxaii: Hrownsvillo, 
Cyprrsa City, Ualveston, Hi>cUluy, Huiistuu, ludianola, Liverpool, Rlcbmoud, SaluHa. 

18<S7.— The epidemic of this year waa widely oxtcnded in tbe State of Texas. The 
first recognized case in New Orleana occurred on the lOth of June. Tbe total mortal- 
ity in this city woa 3,01^. Other towns visited in Louisiana were New Iberia and 
Opelonsus. In Texat tbo first cases occurred at Galveston on the 2(jth of June, and 
tbe total nioriality in (bis city waa 1,150. Other places visited by tbeepidomio wore 
Alleyton, Anderson, Austin, Bastrop, Brenbam, Calvert (mortality 350), Chapel Hill 
(mortality 123), Corpus Christi, Uauville, Goliail, Hempstead (mortality 151), Huuts- 
villo (mortality 130), Indepandenoo, Indiauola (mortality HO), La Grange {mortality 
SOO), Liberty, MiUicun.Niivnxotn (mortality 154), Oldtown, Port Lavacca.Riu Grande 
City (mortality 150), Victory (mortality 200). 

1873.— Florida, Alabama, Minalssippi, Lonlaiann, and Texaa again anfTered from an 
puidemip of yellow fever in the yuar 187^. At Pensacola, Fla., the first recorded 
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caaooouutriMl AiigiiHt S, ami thu tuUI niortulLty wiw Gl. In .ilabama Llie ili» 
appeurud iit MobiJe oa the 'Jlsl; of AukuhI, ilciiI tlio total iimitallL; was but 27 ;,, 
Moutgomery HuQered a Iohh of lOi. lu Xouialana Che luortaliC; iu the oity of N 
Orleans 'was only Si25, although the epiileiuio had it* origin in thib city. It WU 
iinportod liy the Spaaluh bark falpaiaino, whiob sailed from Havunu Juue I 
lost, arrived at New Orleaui qiiumatJue ntatiuu Jane U-l, wag detaiQud 2 days. And ' 
c»me to the olty June 'M. Tliu Hrst com) won the mate of thia vaHsel, who was taken 
Hiuk on )joard Jaly 4, while bLu won lyiu^ at tUo wburr. But fur Ihe siuliiiHss and 
death of thtt iiiAtu of thu I'aliiaruiim thu crlgin of this epideuiiu wuiild have re- 
mained obscure, and the beliuvem iu the local Dri);iD uf thu diaeaBe would have lud 
u ntrcug cose, for oo other ensca of tbo disuoau oocurn;<l on tlie f'alparauo. This la 
eKpldiiiud by the faut that the orew couniated of acolimatod Siiitulurds, and the mate 
seeuiB lo Uave bi^eu the only HUHceptible j^iersoo od board who could serve as a tust 
uf the inCouCiou of thu vussal ut her^ort of departure. Frou New Orleans the 
diseoae was oairied tn Momphis by the river steanior Bee. It oauijed a [oortality in 
this city of 2,000. Kiver ateamers from New Orleans also carried Clie disease to Sbrevo- 
port, La., wbere (he mortality was T!>D. l;'rom Sbreveport a refugee fled to 1 
uf Calvert, Tei., where he was tukeu aick aud died. An upideuiio followed with ft >■ 
total mortality of 12u. The diseaue was ulau iutrodaced by refugees to the 
MuTsbatl, Tex., wbura iiti daalhs ouoiirreLl. Tbu epidemic of this year at Feusacnlft, .J 
Fla., was due to au Independeut importation by tbe ship Golden Dream, and Hoot- 1 
gomery, Ala., became liifecled tbrough refcigoes from Peiisaoola. 

iy7f .— The lost and moat extended opideuiiu of yellow fuver in the United IJlat«a I 
is that of lElTd, which iuvuded I'.fi towns and eniiscd a mortality of ISflTJl oat uf a'J 
total number uf cusce oxeeediog T4,UW. 

Theuriginof this epidemic was traced by the presideuluf thuLuiiisiaiiaStateBoaid ] 
of Health (Cliopiu) to the steamer Emilj/ it. Soulier, which urrived from Havana, May ( 
S3, aud was moored at the foot of Calliope ati'iret, New Orleuua. tit. Chopin sBya: 
"The first oHfies of yellow fever in New Orleans iu 187« were undoubtedly two of 
tbeoniuers of the above sieauinbip, nuiuely, Clarke, the purser, aud Elliott, one of I 
the eugiueers." Infected ueutors were developed iu the vicinity of the houses in J 
which these men were sick, but not until after un interval uf several weeks, dnriu] 
which, probably owing to unfavorable couditiuna as to temperature, the " germa' 
remained doiuianl, or at least multiplied so sloAly as uot to cause uu outbreak uf ] 

Fortunately this great epidemic has 1>een carefully studied by a " board of ex< 
perts, autliori;(ed by CougreBB,"aud we have a very nouiplete history of Us KeoBTaph- 
ical extension, uud of the deadly results which nuitked its couroe. The following .1 
data are from the report of this "board of experts." 

LottUiaaa. — New Orleans uiortality, 4,60U ; Alluniauds Station, 17 ; Baton E 
193; Bayoa Cypre, 7; Berwick City, 7; Buraa Settlement, 'i; Cliututi, 15; Delhi, 34; 
Delta, 47; Donaldson vi lie, 71; Gretua, 53; Hammoud, 5; Henderson, 16; Hoiima, 6 J 4 
Jesuits Bond, U; Lnbadieville, 34; La Fourehe, '.JU; Lagunda aud other plontationatJI 
42; MurgauClty, 100; NapoleonvlUe, d; Paiucuurtvitle, l.^i; Pattersonville, 47; Pilot 
Town, 17; Ftaquemine, 125; Poncbatoala, 3; Port Euds, 13; Pert Hudson 
Bernard Pariah, 7 ; Tangipahoa, 50 ; Thibodeaux, tib; Teohe country plautatiooa, 81.. I 

Tennettee. — Bartlett, S; Brownsville, 213; Chottanooga, laajCollierHville, 
mautown, 35 1 Grand Juaclioii, 74 ; La Grange, :I7; Martin, 40; Masuu, '.^4; Mnmpbi^fl 
5,000 ; Uilau, 12 ; Moscow, 35 ; Nashville, Ci (all imported caeea) ; Paris aud snbnrba 
23; Somei'ville, 57; White Sratiuu, 50; Wiliistou, 11. 

Jifdiaina.— Deustnr, 44; Florence, SO; Huntsville, 12; Leighton, 1; Mobile, B0|9 
Stevenson, 6 ; Town Creek, 4; TuBcalooasi, 2 ; Tuaeumbia, <M.. 

Mim8s\iifii.^BB,y St. Louis, 82; Benton, 1; Biloxi, 45; Bolton, ^4; Bavins, 7ffl 
Brown's plantations, 4; Canton, 1-80; Vicinity of Canton, 47; Dry Grove, 41; FiiaHl 
Point, 7 ; Gainsville, 2 ; Goodrich Landing, Vi ; Greenville, 301 ; Grenada and victDityJ 
343 j UoruLake, 3; Hundiiboruugh, 16; Hernando, tJO; Holly Bpriugs, 309; Inlu, 3n 
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Jaokaoi>,86; Lake, 8G; Lebaiiuti, 10; LivJii)j;Ht(in, 10; McCum)) Cit:r, 31; MBiidiaii, 
Ul; Miaul will pi City, 15; Oceau Spriiigi, 30; Oayka, lu; PuaaUhmliau, -J;!; tourling- 
tun, 2i; Port Ijibson, uri; country iibouC Putt Gibbun, 150; l{efu);u I^iinillng, It; 
Buuk; SpriuKH, itS; SurunCun, SO; StoQevill«, 15; SpriiiK Hill, 6; fiiilpliiir Stiiliiga, 5; 
Seuutobln, 7; Terteue, 4; ViokHburjf, H72; viuiuity of Vicksburg, 300; Water Valley, 
64 ; Winonii, 3; Wlutervrllo and vioiuity, afij Yiixon City, !). 

KtHtacks. — Buwliiig (iremi, 10; lliutimaii, IDU; LouUvilli;, 01 (iiiuHtly i'i;rii<;i.'(:a). 

OAio.— Clnciniiutl, 17 (rofiigeiMi) ; GallipoliB, IS. 
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t, Louia, 10 ; i]uariitjtLiio (uei^r ijt. Luuiu), 42. 



ETIOLOGY. 

Tlie preceding Listorical rocuril shoWH that in the Uniteil Statna, im olHevrbere, yel- 
low fever lias prevailed more freiiimiitly in seaporta tUuu in inlaud towns, aud tliac, 
whiiu epidemics provall in the interior, their orii;iu can uumuiiinly be traced tu the 
nearest Heapnrt, or t(i iatermudiate towux tu uumnmuicatiuu with it. Towusapoii 
oTuoar the eiimtt wbioti have no commerce ore no luure aiibJHot to iuvasiuu by yellow 
favor thau are interior towns, unless it be by reason of their proximity to a seaport. 
Moreover, the fre'inaney of epidemioa in onr southuru suaportH, before the eru of e/B- 
cieut quarantine administration, bears a diroot ratio to their uummercial itiiportanca, 
and Bspeuially to thuir commaroial intercourse with Havana or other endemic foci of 
theiHseoK. Thus New Orleans auH'erea eiildomios uf greater or leu luugnitnde in 
4><onti)f tiiullrstGQyearBof the present century. Dnring thesaiae period (L;j00-lg60) 
Charleston Buffeted 26 epidemics; Mobile, 22; Peasacolu, IT; Savannah, 9; QalTss- 
ton, 7. That local conditions are favorahle for tlia development of an epidemic at 
many of our Intocloc towns, especially thuse located ou groat rivers near the sea 
level in the Southern States, Is amply proved by the epidemic of ia7d. That yellow 
fever does uot occur at lliesu towns, except as a result of tUu Introduction of infected 
persons or articles, is beyond iiueatiou. So, too, in seaport cities there is no reasou 
forbelieving tliat any radical change has occurred in local aondltions during the past 
28 years ; yet, dnriu); this time New Orleans has only sulFerud (! epidemics, while 
daring a ooiTcspouding period (•i'i years] [irior to 18130 there were 22 yours of epl- 
itemio prevalence of the iliiHiaiie. A sitailac oompurisuu fur Charleston shows 14 
years of epidemic prevalence prior to IdUO, and only one since. 

Up to the year IH60 thero wore many advocates of the local ori'jia of the disease iu 
thine seaports, and the disease was eonslderail etidemic by many physicians, both in 
Cliarlestou aud in New Orleans. Hut Co-dajBcarcelyanyoneixuoBtiuus the foot that 
the disease, notwithstanding Its freqnentprevalence, was due to importation, and 
that It Is nowhere endemic within the boundaries of the United States. It ia uot 
inipmbable, however, that in certain inst«nces the "germs" of the disease have sur- 
vived the winter season, and that " Bpontdio eoHca" and epidemics have occurred rui 
a result of importation dating back one or mote years. It is claimed that the epl- 
domio of 1879, iu the city of Mumphis, was not due to a new importation, bnt ro- 
■nltsd from the hibernation of germs iu liouses infuutod in IS7d. Dr, Thornton, 
President uf the Mfmpbia Hoard of Health ilurlng these op id em I os, says : "The dis- 
ease appeared iu housua in the Kiiburbs, which were infeuted last year;" and states 
further that the lirst case reported to the bealth ofllce occurred on the 8th of July, 
at whioh ilote the disease was not prevailing 'u any part of the United States. In 
New Orleans, in epidemic years, casos have sometimes continued to occur during the 
greater part of the month of December, and in Tampa and Plant City, Fla., where 
yellow fever was epidemic iu the Hum'uer of ldS7, cases are said to have occurred at 
intervala throughout the winter. Admitting, then, the probability that the recurrence 
of the disease in our Southern seaporja ha^ sometimes been due to the preservation 
of inreetlous matodal iu 'iu:4cCiVesta4>et1ir)>nt;I}tiut (tieiWlD-tei;, wemust insist, uovei- 
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tlieloss, that thero is uo satisfactory evidence of the de novo origiu of f.he disease from 
local causes, either in our own country or elsewhere ; and that, wherever its original 
habitat may have been, the prevalence of the disease within the period to which our 
authentic historical records relate has been due to the importation of cases, or of in- 
fected material, from a previously infected place. In other words, the disease is due 
to a specific infectious agent. 

As to the nature of the specific caune of the disease there can scarcely be two opin- 
ions. The present state of scie'ice justifies the belief that it is a living microorgan- 
ism ; and facts relating to the origin and extension of epidemics show that, as in 
cholera and in typhoid fever, this microorganism is capable of development outside 
of the humau body under favorable conditious which will be discussed hereafter. 
Unfortunately, the present state of science does not enable us to give an account of 
tlie deadly microbe which we assume to be the cause of the disease under considera- 
tion. We know to-day the morphological and physiological characters and the hab- 
itat within the body of an infected individual of the specfic cause of cholera, of 
typhoid fever, and of relapsing fever, but the researches made up to the present time 
have failed to demonstrate the *' germ" of yellow fever. 



SUSCEPTIBILITY. 

Individuals of every race and of all ages, who are exposed to the yellow-fever 
poison for the first time during the epidemic prevalence of the disease, are subject to 
be attacked. But there is a wide difference in the degree of this suscexitibility among 
races, and among individuals of tbe same race. 

RACE. 

It has been asserted that the negro race has a crongenital immunity from yellow 
fever, but this is a mistake. The susceptibility of the negro is, however, much loss 
than that of the white race, and among those attacked the mortality, as a rule, is 
small. This is shown by the statistics relating to white and black troops in the Brit- 
ish service at West India stations. . "While in Jamaica the annual loss among the 
former amounts to 102 per 1,000 of the mean strength, the deaths among the black did 
not exceed 8 per 1,000. In the Bahamas the mortality of the whites was 59 in 1,000, 
that of the blacks, 5.6 in 1,000" (La Roche). 

In the report of the board of experts appointed by Congress to investigate the epi- 
demics of 1878, we find the following remarks : *' Berwick City, 40 cases among colored, 
no deaths. Morgan City, 21 cases among colored persons. Brownsville, Tenn., of 1(52 
colored cases 21 died. Chattanooga, of (585 case^ 256 -whites, 429 colored; of 164 
deaths, 118 whites, 46 colored. Decatur, Ala., of 64 white cases 28 died, of 168 col- 
ored 21 died." 

The iudigeneous races of the West Indies and of the continents of North and South 
America have no immunity, except such as is acquired by residence in an endemic 
focus of the disease, and the same is true of the Mongolian race; but like the ne- 
gro they have, although to a less degree, less susceptibility than the white race, and 
the mortality among those attacked is not so great. 

In general, it may bo stated that the natives of northern latitudes are more suscep- 
tible than those born in tropical or subtropical climates. Blair, who had an extended, 
experience in Guiana, says : ** The lower the winter temperature in the native country 
of those attacked the more severe was their sickness, so that while the mortality 
among West Indians amounted to only 6.9 per cent, of the sick, it rose to 17.1 among 
the Italians and French, 19.3 among the Knglish, 20.2 among the Germans and Dutch, 
and 27.7 among Scandinavians and Russians." 

Barton gives the following figures, showing the mortality per thousand among 

•••••:• : ^^l* -* -'- ' 
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different races, and those of the same race from diit'erent latitudes, in the city of 

Now Orleans in the groat epidemic of ltt53: 

Per 1,000. 

Native Creoles 3.58 

Strangers from — 

AVest Indies, Mexico, and South America G. 14 

Southern States of the Union 13. !;J2 

Spain and Italy 22.06 

Middle States of the Union 30.61) 

New York and New England States 32.83 

Western States of the Union 44.23 

France 48.13 

British America 50.24 

Great Britain 52.19 

Germany i 132.01 

Scandinavia 163.26 

Austria and Switzerland 220. 08 

Netherlands 328. U4 

SKX. 

There is prohahly no ditference in the susceptibility of the sexes, but males are at- 
tacked in greater proportion than females, because they more frequently and often 
recklessly visit infected localities. The u'ortality is, as a rule, considerably greater 
among males. Ligon, in giving an account of the pestilence at Barbadoes in 1647, 
of which he was an eye-witness, says: **The cause was unknown; one could not 
say if the ships of commerce had imported the scourge, or if it came from bad food, 
marshy water, the intemperance of the colonists, and, above all, the great quantity 
of eau-de-vie which they drank. » » » It was the most debauched who perished 
lirst, and not one woman died for ten men.'' No doubt Ligou was right in ascribing 
the diiference in the mortality of the sexes largely to the difference in their habits, 
with reference to the use of eau-de-vie. Those who habitually use sxnritnous liq- 
uors are less likely to recover from an attack than the temperate, and a recent de- 
bauch is a recognized predisposing cause. Sailors who go on shore at an infected 
port for **a little spree" very commonly turn up in the hospital, or are taken sick 
after they come on board sliip, and serve as the starting point of an epidemic among 
their comrades, and subsequently perhaps at the port of destination of the vessel. 
The greater prevalence and severity of the disease in epidemics among males has 
been noticed by numerous authors, and has been veriiied in the writer's personal 
experience. 

AOB. 

Infants and old persons enjoy a comparative immunity, due in part, no doubt, to 
the fact that they are less exposed than active individuals in middle life. Dr. Hush 
records the fact that ho has ^' met with a violent case of the disease in a child of four 
months, and a moderate case in a child of ten weeks" (La Roche). Very j'oung 
infaiUs, however, comn^only escape, or suffer so mild an attack that the nature of the 
disease is not recognized. In cities like New Orleans, which have suffered repeated 
epidemics, the proportion of children attacked is often exceptionally large, because 
they constitute a large share of the nnacclimated population, having been born since 
the last epidemic. Dr. Bemiss has given the following table, showing the number 
attacked and the comparative mortality for different ages, in the great epidemic of 
1878. 

The results of private practice in New Orleans are exhibited in the following sta- 
tistics. Four of the principal practitioners in the city treated, in private practice, 
975 patients— 909 white, and 66 colored. Of the former, 92, or 10.11 per cent., diedj 
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of the colored only 2 died. The cases aud deaths anioug the whites, classified by 
age, are as follows : 



Age. 



Under 5 yean of af;e 

From 5 to 10 years of ago . 
From 10 to 20 years of ago 
From 20 to 40 years of ago 
From 40 to 60 years of age 
From 60 to 80 years of ago 



Cases. Deaths., Per coot. 



12.67 
8.61 
4.9 
10.7 
12.7 
SO.O 



206 


26 


233 


20 


183 





232 


39 


47 


6 


4 


2 



This table does not support the statement that adults'aro more likely to be attacked 
than children, but it must be remembered that it relates to cases occurring in private 
practice, in a community in which the adults wore largely protected by previous 
attacks, or by passing through repeated epidemics. 

In a review of the mortality in the same epidemic, with reference to age, Dr. C. 
B. White arrives at the following conclusions : 

**First. That the mortality of boys at 4 years is not because a very much larger 
number of boys were taken sick, but that there is an actual greater mortality. 

^'Second. It is seen that, though the deaths decline with great rapidity — being at 
4 years 344; at 5 years, 1G9; at 6 years, 65, the cases do not decrease in the same ratio, 
but decline at follows: Cases at 4 years 822; cases at 5 years, 740; cases at G years, 
624; the recoveries being proportionally much larger. 

^'Third. From 7 to 11 years of age the death rate remains uniform, the disease being 
comparatively much less fatal. According to Dowler, the mortality among children 
in the epidemic of 1841, in New Orleans, was very small. On the other hand, in the 
epidemic of 1853, in the same city, it was considerable." 

Dr. Charles Delery has given the following table, compiled from the official reports 
in the office of the board of health, showing the mortality during the epidemic of 
1807, among children born in the city of New Orleans : 



Ago. 



Below 1 year 

1 to 2 years . 

2 to 3 yoars 

3 to 4 years. . 

4 to 5 years . 

5 to 6 years . . 

6 to 7 years. - 

7 to 8 years . . 

8 to 9 years . . 

Total . 



Mules. 


Females. 


9 


9 


22 


18 


18 


23 


19 


10 


13 


9 


15 


10 


21 


5 


10 


9 


9 


1 


139 


94 



Total. 



18 
40 
41 
29 
22 
25 
29 
19 
10 



233 



Total deaths from July 29 to November 7, 1867 : Males, 167 ; females, 133 (of these 
5 colored, 2 males and 3 females). 

Dr. Henry Smith, Marine Hospital service, reports that in the epidemic at Shreve- 
port, La., in 1873, out of a total of 584 deaths in which the age was ascertained "100 
died under 10 years ot age, U3 died between 10 and 20 years of age, 15G died between 
20 and 30 years of age, 134 died between 30 and 40 years of age, 50 died between 40 
and 50 years of age, 29 died between 50 and 60 years of age, 13 died above 60 years 
of age." 
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IMMUNITY. 

Immunity iaiicqiiired by miffwinK nn attflok of the diiease^ ox by long rosidenoein 
localities where it is endemlo orproviiilii ircquoutly na an opidemic; Ihia acqnired 
immunity ia not, however, absnliite, , 

SccoMd atlaoka no doubt occaHionnlly occur, iLltlioiigh this baa been denied h; aome 
antbora. Blnir, whose HxperiotJco was very itn'nt, say a tbat he does not believe there 
ia nn instMuce of a aecond sttaok after ii monlb's perfect rcstoratioQ tohoiUtb. Other . 
aatUwt are equally positive in their statementa. On the other hand, we have numer- 
ona niitbontio aceoanCs of second attncks. Thus "Dr. Jackson atatea that iu Spain, 
during tbe epidemio of 1820, Sfl) w el [.authenticated iustaiiccs came within hia knowl- | 
edge of peraons beInK attached who had bad the iliHease before." Dr, Wragg, i 
speaking of the epidemic in Ciinrleston in I8ri4, reports tbe occnrronco of aecond I 
uttaoks III a numliBr of Instaticea, and say a: "Six of Ibeae were so well proved an to | 
admit of no donbt on the aubjoct. Some of the pationta were identified aa faavlui; ' 
gone throngh the fever in tbia (tbe Bopor} hospital in IH5'2, throwioK np hiack vomit 
oa both occasiona." (La Eocbe.) Dr. Rnnb has given evidence of tbe aame kind, 
and says that a aecond attack was more common when the first had been compara- 
tively mdd. 

Dr, Delery, in hia account of the epidemic of 1M«7 in tbn city of New Orleans, 
gives 3 coses of aecond attacka, 1 fatiil, in whinh tiio firat attack occurred in a 
previous epidemic in tbe same city, and wan vouched for by experienced pbysiolana 
known to him. While, then, it can not ho denied that aecond attaoks oocaaionally 
occur, the evidence of experienced observers in alt tiarte of the yellow fever zone is 
oppoaed to tbe view tbat this is a common occurrence. Those who have considered 
yellow fever nothing more than a grave form of malarial fever, an idea which was 
entertained bynumerous physicians iu this country and in the Weat Indies in tbe 
early part of the present century, very nntnrally failed to dllTorentiate the disease 
from the endemic malarial fevers which they encountered, anil believed tbat it might 
reour an iudednito number of timea. 

ACCi.lMATISlATION, 

It ia a remarkable fact that the population of a laree city like Havana, or Rio 
jMnoirri, in which j-nllow fever lias hocn endemic for a seriea of years, enjoys ancb a 
degree of immunity from tho elfccla uf the demlly poison that tliere is no intermp- 
tion of buaineaa or plooanre at a time when strangers in tbe city are falling aick on. 
every aide. The development of an epidemic in those cities depends upon the presence 
of BQSceptible strangerH in snfHcient number to fnrnish a series of cases considered 
large enongh to justify the nse of tho word. Tbe presence of bnt few strangers dur- 
ing tbe epidemio season leads to the anaoiincemont tbat the diaeaae is not epidemic, 
bnt tbat aporadio coses occur from time t-o time. ITnder exceptional circumstauoea, 
however, epidemica are developed in theae endemic foci of tbe diaeaae, in wbich tboau 
who, by birth or long rosi deuce, were aupiioaiNl to be aoolimatlKed furnish a certain 
qnuta to tho i;enaral mortality. This has frequently occurred, for example, in tbe 
city of New Orleana, whore yullow fever formerly prevailed almost annually, and 
where the oreolo population wnsauppoi^ed to enjoy an hereditary immnnity, Dowler, 
who lias made a special study of tho qneation, aays of the creole population of New 
Orleans : 

"A few phyaiciaus and others, mostly advocates of the contagiousness of yellow 
fever, maintain tbat all the creolca of New Orleans, not less than strangers, have this 
disease once during life, for the most part 'during childbond, and that it proves fatal 
to many of them." 

" Tbis aweepinp atatoment, bowover, is with (ow exceptions erroneona, aa may be 
proved by authentic documents conceruinj; all of the epidemica witnessed by tbe 
writer for IJ years, not oxoojitlng the extrnordiiiary one of IBSS itself." 

'■ It will have been remarked by careful observers that many faniilioa have settled 
inStw Orleans for half a lifetime wlthoat flrer having hatl ^ttto-w ^wsm. Vnftjw^'^ | 
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lias been thought by many physicians, iirevious to 18r)3, that at least one-third of all 
strangers settling; permanently in New Orleans escaped yellow fever altogether." 

"The exemption of the creolized of the city is a fact which every epidemic has 
conliruied; for example, take that of 1841, in which 1,800 died, 5 of whom only were 
natives of the city, 1 aged 3 weeks ; 3, 2 years. In 1843, among 692 deaths from 
yellow fever bnt 2 are certified as having been bom in New Orleans." 

The writer quoted believes, with many other physicians residing in endemic foci 
of the disease, that immunity is, 'Ho a great degree, hereditary, or transmissible 
from parents to children." This is generally accepted among the physicians and the 
native population of the city of Havana ; but there is reason to believe that it is a 
mistake, and that the Creole child owes his immunity not to his parents, bnt to indi- 
vidual acclimatization, and not infrequently, to say the least, to a mild, unrecognized 
attack of yellow fever. Dr. Dowler says that " many creole children had, daring 
the epidemic of 1853, a fever, a slight fever, yellow fever if you please, known as 
such rather by the coexistence of the epidemic than from any severe symptoms 
among these children, a slight fever never yet described, having generally but one 
paroxysm, lasting from six hours to one, two, or three days, scarcely ever requiring 
medication. That a few of these cases acquired an alarming violence, and even 
proved fatal, is most true, most deplorable." 

Hinemann writes with reference to Vera Cruz: *' Until lately the physicians and 
people of Vera Cruz supported with fautiticism the dogma that natives were abso- 
lutely exempt from yellow fever. But the fearful epidemics of recent years (1875, 
1877, 1878) have worked a change; for so many native children and adults suffered 
that the truth could no longer be denied that these do not enjoy an absolute immu- 
nity." 

In Cuba the dogma that Creoles are exempt from yellow fever did not withstand 
the searching investigation made by the Havana yellow-fever commission of 1879. 
We quote some of the evidence collected and reported by Dr. Chaille, president of 
this commission: "Dr. Navea, of San Jos6 de las Lajas, an inland town some 20 
miles southeast of Havana, presented the following interesting report after it had 
received the full approval of Drs. Cabrera and Bofil, his colleagues at San Jos6: * We 
have here Annually, in the practice of the three physicians, from twenty to thirty 
Cuban children and from thirty to forty Cuban adults attacked with bilious remit- 
tent fever, which is popularly designated typhus. There is nothing whatever to con- 
stitute a differential diagnosis between this fever of the natives and the yellow fever 
of strangers. It is characterized by its hemorrhagic tendency, albuminuria, black 
vomit, and all the symptoms of yellow fever. It is so well marked that even when 
seen by the uneducated they exclaim, " Vomito!" The treatment for the one is best 
for the other. We have never seen a second attack of this bilious remittent fever, 
nor one who had recovered from it attacked with yellow fever. If any one of us 
three physicians here sees this fever att.ick a native Cuban we say "bilious remit- 
tent fever, " and if it attacks a person not a native of Cuba we say "yellow fever ; " 
but at bottom it is the same disease, and we agree to call it bilious remittent fever 
in Cubans solely because these believe themselves exempt from yellow fever, and 
are so prejudiced that they would be alarmed if assured their disease was really 
yellow fever." 

Dr. Mantiguazi, of Cienfuegos, reported as follows: "During December, 1875, the 
sanitary condition improved, but a certain feverhas prevailed among children, which 
is known here as typhus, althou^ it resembles in nothing the disease to which Euro- 
peans give thfs name, and which so often occurs in camps. By this fever I have lost 
one patient, a child 8 years of age, born in this town. It presented all the symptoms 
of yellow fever, for on the second day this patient had the characteristic vomit and 
stools, and died on the third day. In a consultation with three other physicians they 
agreed with me in my diagnosis, with this difference, that they said that these same 
symptoms which constituted yellow fever in strangers constituted in natives typhus. 
I have been told that eight to ten children have died of this disease." 
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Dr. Miwttrrmlo, a gradiirtte of Pnria, wlio bad Iin4 20 yoara' Hxparienco in Cnba, 
wrote as follows: "In my own prnolioo I hiivii suon cusos ofytillow Tovor in oliilJren 
from I to AyKnrHof ago, mid ovcu not over n yuar uf n)^% iu wliuiii it IjitB beuii fatal, 
anil I am dow well convinned tlint oblUlren liorn iuCieufuogciaaTouxactly in theanme 
oonditioiiB tlio Arab yeara nf t.lieir livea aa nre otlier newaomen and Jnet aa liable to 
ICa nttaaka. Nevertlielaiis I coualiler tliat cliildrou are Kensrally lens prone to Buffer 
anvBruly, • ■ " Wortby prootitiovmrs of tWa locality give tbo niiiiie of typliua 
fever to tlieM oases, and altbough tbey ailmit tbivt no liifforenoB whatever oiiata be- 
tweon the aymptniiia, maroh,, and dnration of this compared witU yellow fever, still 
tbey think the former a awiimp fevei, and lionoo more amenable to (jmnine." 

Blair, who haa written n otaaaical ncannnt of tbe epidemic of 18ul-'G4 In QrittBh 
Otiiaiiii, nnya ibnt "infatioy was one of tbo mo^t favoring caiiaea nfLbe notion of tbe 
yi-llnw-fover poison. The nouatitiitlon of tho iiow-born or young white oreole was 
highly snaneptible. Ho orolie wm truly In the catej^ory of newcomora." 

Recent experience at Key WeaC (epidemic! of 1SS7) abowH that the cblhlron nf aoo1i- 
mated Cnbaua, born aiiico tbn arrival of their pnrenta at Key Wait, have tho aamo 
Buaceptiblllty to tbe diieaae aa other child re a. bom nf uatlve (cmolu) parenta. We 
can not, therefore, admit that inberit«<l immunity has been eatabliahed. 

On tbe other band, we are not prepared to aasert that there ia do immnnity indu- 
pendent of an attack of tbediaease. Unreco^nixed mild attaoka in ndnlta, and aape- 
cially in tbe negro race and among oreolo children, are no doubt of freqnont occur- 
rence. But it can not be denied tbitt independently of any Ibbrile manifeatallons 
itidividnalaof all agen who have reaided in an infected locality for aometlme aoqnire 
a comparative immnnity, which inureaauB with length of reaidence and degree of ex- 
pnanre to tbo action nf tbe apecilic canae nf tbediB'iaBO. 

It Ib generally conceded that tbia acclimatization ialoat, or at Icaat reduced to a oon- 
eiderable extent, liy roaidouce for aomo yenra in a latitude ontaidn of i.be " yellow 
fever zone." And itonie antbora maintain that the immnnity duo to an ntlack of the 
diBoaae is in like manner lost by a protraobed abaence from ita aocnatomed liaunta. 
The writer's nliaorvationa are opposed to tho latter statement. In the epidemic at 
Fort Barran can, fla., in 147r>, in whiub nearly every nnprotootedperaon wboronmint-d 
in the infeat«d area anlferod an attack, three offlcera, who bad previously bad yel- 
low fever, remained in perfect beallb, altbaugb tbey bail all resided for several yeara 
in a northern locality since the date of their attack — one for more thau 20 yearB, 

Hinemann, wbo ltB«had an extended experionoe at Vera Crnz, Bays that "evenfor- 
elgnera may remaiu insnaceptlble to tbe disease for a considerable number of years, 
provided tbey do not leave tbe foona of the diaeaae during that period. An absence 
of a few raonthaonly ia sufficient to take away thia immunity. 

The fact that fornigners may remain for yeara iu Havana, in Rio Janeiro, or other 
endemic foci of the diaoase without suffering an attack ia nndeniablo, I fonnd this 
especially t« be the caae in Rio, where there In a large foreign popolation. It is trnn 
that aome wbo have escaped for n aeries of ;ears often fall sick at last In a season of 
nniianal epidemic prevalence, but comparative immunity ia abown by the fact that, 
>M among tbe cfooIo population, tbe diaeaae ia not bo fatal with them aa among newly 
arrived atrangera. Tbe elfei^ta of aoolimatiKation in lai'ge oitiea, like tCio Janeiro and 
Havana, are illnatratjid by the fact that in these cities yellow fever ia, fur the native 
population, ndisDaso nf minor importance. This ia abown by the fulluwing tjibles. 

Id UIo, Bolty having apopnlation of 400,000, tbo mortality from some of theprin- 
olital eanses of death ui given in the official report of tbe anperior board of health, aa 
folEowa, for tbe year 1880, which was considered an epidemic vcar ao fur as yellow 
fever la oonoerued : 

MnrtoHij. 

1. Tiihen i.liwls a,»7T 

1. DliBMMor thodrcnUlory Bppumluc 1,*flH 

3. DlnPsaMor t.hi<ni!nil)ni.n]ilnntM|i|innitM l.M^i 

i. UlMUMoT the ill|:»Uv« Bpiuuntiia ■■ 1,»DT 
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la Havftna, the priuciiial oaiiHOs at doittEi amttng I.Le aivil popnlation, ia tbc yei 
1H60, are given officially as fuUowa: 
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Tbnt aooliniati/ation is not dne to the inflacnae of olimntu, but is an aoinlred tol- 
erance to tlia action of the jcl tow-fever poison, is shown hy the hiator; of this [lUeuo 
iu liio Janeiro. At the time of its iiitrodiiotion, in 1049, it fuuiid an tiniiroteoted 
population, mid for aHeriea tifyitnT» prevuiled luau epidemic ^tuioug tliie popnlation, 
causing a mortality ijuite couipiiniljle Co that in aiinilarly iocaied cities In utherparts 
of tliu world when first invaded by tho scourge. AC present the native population 
furnishes but a compamtively small prupurCion of the total number of dsarbsb; this 
disease. 

rEEDISPOSING CAUSES. 

rielhora is considered by many pbysiciauB, in the regions where yellow fever pre- 
vaila. to bo a predisposing cause, and to accoiiDt fur the greater snscoplibility of 
strangerB frn:n uorthern countries. Comitipalion is generally regarded as conducive 
to an attack. Otiier predisposing onuses are, faHgne from excessive ex ertion, debility 
resulting from a recent debauch, or from any other cause. expoKure to the diroot rays of 
the sun, violent uieuial BmotiouH, (uicli as i/rief or fear, and, in gnnc-ral, any influence 
capable of depressing the vital iiowors, or iiny diHtiirbnnco of the normal fonotional 
activities of the body. 

MODE OF INFECTION. 

Yellow fever is contracted by exposure in infected looalitioB, and not directly by 
contnut with the sick. This is established by a mass of evidence wliioh is recorded 
in the literature of the subject, but is still denied by some physicians, who regard It 
OB a oontagioDS diaoaso in the same sense tbat smallpox anil measles are contaj^oita. 
In this rospect it is like cholera and typhoid fever. There is something given off 
from the body of the sick by which, when external conditions are favorable, new 
centers of iufeotion are estahllslied ; and ili seems probable that, as in the disesseB 
mentioned, this germinal principle of the disease is contained in the alvinedischar)(ea 
of the sick. That it is not given olFfrom tLe general Biirface of the body Is an infer- 
ence which we base upon the established fact tbat the diaeoae ia not IranBmtltcd 
directly from individual 1o individual. It is tme that the oont^aglonlsts bring for- 
ward a class of facts which, regarded alone, aeeui to givesomoBupport to their views, 
but we heliere these facta to be explicable in iieoordnnce with the statements above 
made. Persons who successively fall sick in the same lionac, or on board ship, are 
not iofeoted one from another, but con tract the disease from a common sonrce, the 
infected premises, or ship. Indirectly, of course, they contract the disease through ■ 
the agency of the individual, orfomitos, through wliom the house or abiplirst beeamo 
Infected. 

Formerly the battle between the contaglonists and the noncontagioniale was ooe 
involving the question of local origin on one side, together with a atrennous denial 
ofthe transmisnibility of the disease and tlie value of quarantine restrictions. The 
eontagionists, on the other baud, iusiHted upon tlie exotic origin of the disease, and 
its transmissibility by ships and perNons. And to this extent they were right. There 
can be no donbt that the prevalence of the disease in the United States depends upon 
the introduction of an exotic germ; but It ntso depends upon local conditions wfaisli 
favcr the development of this germ. The yellow fever patient, however many gerais 
ho may carry in his intestines or clsewiiero, does not directly endanger those who 
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cnnte near litni an; more than a tfelatino atiok — ciiltnre of tlio s|>irU1iii>i of Asiii 
cholera, or of llie ftutUtax bHoilliis pliices in ilaugoi tlio student of Im etc rio logy who 
is engaged in Btnilyiii); it. 

It is well kaon-|i to tbe people of tlie nity of Mexico tbat a visit to the aeacoast dtf 
of VernCrux diirm^ the epidomic BoaBim is likely lo TesiilC in an attack of yellow 
fever. It la ftlw> well established that those who full sick with th<i disease after Ibeir 
return tn tho city of Mexico iiavor coraniiiiiieate it to others who ace closely associ- 
ated with thoni as attend an ts, etc. The same is true at the health resort, Petropolls, 
located In the moiintaiiut, within n few hours' ride of the city of Rio Janeiro. Fre- 
qnently indivldnals fall sick at Putropolis who have visited the iufect«d olty of Rio. 
Never do they oouiniuiiloate the disease to othera. This U nido the e!tpc>rienoe of the 
physiciansjnchBrgeofhospitals— 0.0, , the Charity Hospital of New OrleaDB. So long 
as the hnspitnt mill its vicinity roiJiain iiniiifected, cases donotoriginatein tho hospital, 
although yellow fever patients may be admitted to tho wards with unacolimatiKi'd 
persons sufferiof; with other diseases, and be cared for by snsoeptlble attendants. 

In his repott upon the caoipa established near Memphis in the cpideiaies of 1879 
and 1870, Colonel Canioton makes the following statement ; "It was fonnd aecesaary 
that the officer in authority should set an eixample of constant indlQnrence to attack 
in order to appease, as far as possible, the ooustant anxiety of the population iiiider 
his charge. Especially was this true in 1878, as ilepopulutiou went on slowly that 
yonr, and infeutcd people poured daily into the camps from the more pestilential por- 
liousof the city. Very many reached camp with the fever on them, so that as mony 
AS seventeen persons fell victims in one niybt, not a few in their tents. Jit vo in- 
iroiroe, hciBtver, did theif aommutiicate the diteane to their families or budfellovi as far oh 
conid he tracfd," 

In Ihe same epidemic {1878) Dr. Minor reports that over thirty cases were disoov- 
ercd among Totugces in Cincinnati, Ohio, and says: "No physician or nnrse con- 
tracted the disease, and in no instance did It exhibit any tendency to spread." The 
eamawoH true in Nashville tbeeanie year. Twoutyimpoited cases oconrrod in dlfieront 
parts of the city without any local oases r«sultiug from them (Report of Nashville 
Board of Health). Evidence of this kind eonld be extended to 1111 a volume, but 
snffiolent has been presented to establish tlie statement made, and the reader may t>e 
referred to the "I'rnots of Noucontagion," in the second volume of the classioai work 
of La Eocho (pp. a:t(Wie()). 

We have already, in rtlscuBsing the nature of the specific cause of the disease, re- 
ferred to tho fact that there is no satisfmttury evidence that the disease is contracted 
by the use of onotaniin.iteil water, as is the case in cholera and typhoid fever. We 
qnote the following conclnsions of the board of experts appointed to investigate tho 
epidemic of 1878. 

(6) " Yellow fever is a disease of eiiignlar local attachments. It often beoomes 
epidemic in one section of a city, and Homotimos a very smalt section of it, while it 
falls to present itself at all in other soctioiis of the same city, and in these localiza- 
tions it exhibits a remarkable indid'erence to topographical and social snrronndings." 

(7) "In tho dissemination of yollow fev«r, atmospheric ait is the nsnul medium 
through which the infection is received into the hanian systoui." 

ETIOLOGY OF EPIDEMICS. 

Thedovelopmentof.an epidemic of yollow feverin places removed from the endemic 
fbci of tho disease depends npon : (a) the intradiiction of the spetijiic cause by yellow 
fever patiimls, or throngh infected articles— fomites; (i) local conditions which 
Ikvor the mnUipllcatloD of the specillc gcrin external to the bo<ly ; (o) favorable 
in«tcoToIogical conditions; (it) the presence of suseoptilile Individuals in the infected 
locality. 

Wn iinitji agree with the hoard of cxperlis above qnot«il in the following conclu- 
■ioiisklso: (31) "The most freiinent agency in the dissemination of yellow fever 
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from place to place is fonnd in yellow fever patients ; and more epidemics of yellow 
fever have resulted from the introduction into previously exempt places of persons 
sick of the disease, or falling sick after arrival, than from all other causes. To 
what extent the body of the sick person is responsible for this resnlt, and to what 
extent his clothing and baggage is responsible for it, is not known." 

The last clause in the above quoted conclusion shows that the board of experts 
admitted the possibility that the yellow fever patient acts simply as a carrier of the 
infectious agent about his person or in his baggage. The fact that he has yellow 
fever is evidence that he comes from an infected locality, and he may be instrumental 
in establishing a new center of infection for this reason, rather than becanse he is 
himself a victim to the disease. This is a possibility which slionld not be lost sight 
of; but, reasoning from analogy and from known facts it seems extremely probable — 
indeed we may almost say certain — that the sick establish new centers of infection 
because the infectious agent is reproduced in their bodies and is contained in their 
excreta. 

That infected centers may be established independently of the arrival of sick per- 
sons is, however, beyond question. A striking instance of this is afforded by an out- 
break which occurred in Madrid in 1878. A circumscribed epidemic was developed 
in this city about the 1st of September, which resulted in a mortality of 35 out of 
50 cases taken sick. This outbreak was traced to importation, although all of the 
cases occurred among the permanent residents of the infected area. Associated with 
the young people who firat fell sick, crowded in the same rooms with them to the 
number of 10 or 15 in a room, were a number of soldiers recently returned from Cuba, 
mth iheir baggage. These men had themselves suffered from yellow fever in Cuba, or 
were acclimatized by long residence there. 

We have on record instances which appear to be authentic, of the development of 
an epidemic as a result of the opening of a trunk containing infected clothing^ sent 
from a locality where the disease was prevailing to one previously healthy. Epidemics 
have also been traced to the unloading of earth ballast from the shores of an infected 
port upon the wharves of a healthy place in the yellow fever zone. 

The first cases of local origin in an epidemic do not, as a rule, occur until some- time 
has elapsed after the arrival of the infected ship or fomites or sick person responsi- 
ble for the introduction of the *'germ." This interval may vary from a few days to 
several weeks, according as local conditions are favorable or otherwise for the devel- 
opment of the infectious agent. 

In the great epidemic of 1878, which was traced by Dr. Choppin, president of the 
Louisiana State board of health, to importation by the steamship Emilp B, Souder, 
which arrived from Havflna on the 23d of May, the first cases of local origin did not 
occur until after an interval of 5 or 6 weeks. But these first cases occurred, accord- 
ing to Dr. Choppin, in the immediate vicinity of the houses in which two of the 
officers of the Souder (Clarke, the purser,, and Elliott, one of the engineers) died soon 
after the arrival of that vessel. 

The local conditions which favor the development of the exotic germ are various: 
(a) Latitude. Our account of the geographical limits of the prevalence of the disease 
suffices to show the influence of latitude, which appears to be simply a question of 
temperature, (b) AUitude. The facts do not justify the conclusions that the limita- 
tions as to altitude depend solely upon the lower temperature of elevated regions. 
As pointed out by Hirsch, "the disease stops short at many points in the West Indies, 
where the climate is still in the highest degree tropical. On the other hand, there 
have been epidemics in cool weather at very considerable altitudes, as, for example, at 
Newcastle, in Jamaica" (elevation about 4,000 feet). In the Antilles the disease has 
rarely appeared at a height of more than 700 feet. In Mexico it has prevailed at 
Cordova (2,500 feet), but it is unknown in the cities of Orizaba, Jalapa, and Puebla, 
which have an elevation of more than 3,000 feet. In Spain a single limited outbreak 
has occurred at Madrid, which is about 2,000 feet above the sea level ; but with this 
exception the altitudinal range has rarely exceeded 1,000 feet. In the United States 
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tliu miiat elovaliiiil locality in wliioh the rliaeiiBii has prevailed asanopldomic is CUut- 
taiioiiga, Tenn., which is 745 feot above tlia bbuIkvoI, (e) Yellow fever is esBoritially 
a diuiaae of tlie aeaootLst, anil while in great epiiletniaa it may beeoiue widely dilTiised 
in the iDterior, it folliiws, for the most part, the couniB ot navigable riBeri. (d) It is 
n ilisBiwe of ciBiea andtowUH of couiiderable hIm, And rarely extends (oBtnallconntry 
village!!, nr among the acattered rural pnpnl&tliia. (b] In loaiiuib towns it frequently 
niakesitaflrgt appearance in the violnlty of the wharvea, orinlooalitieafVeqneiitedhy 
sailors. (J) Above all it ia a iliaeaso which i a inHiicnood by local Hiisanifnr^ covdUionii. 
lu those plftoos whore it is oniloniio it liaiinta the low. lying and filthy portions of the 
town, and in epidomiofl it exhibits a mnrliecl proforBOce for towns wliioh are in an 
iinaauitary condition. It freqnoutly happenv that when a town in invaded the dls- 
enae is llmitail, fur n ooiiMiderahle time at least, to the filthy portions of the place, in 
whioh the d6B''ii'l*'l victims of poverty and vice congmgatoin ill-ventilated apart- 
Dienta, snnoiinded hy the lllth which aocitmulntoH in stieh localities when not kept 
nnder a rigid sanitary supervision, {g) Deeomposing organie matter of antmal origin 
aeenia to furnish an especially favorable ni<luB for the germ. Tbia is shown by its 
favorite haunts and by the fact lliat in niatahy places iu the vicinity of cities where 
it prevails, and whero vegetable decomposition is active, it does not eSeot a lodg- 
ment. On the other hand, the influence of piitro^ing organic matter of animal 
origin lu theprodnctionofepidemios has several times boon made apparent. 

Dr. Parkes, the famous English hygicujat, maintained the feoal origin of the dis- 
ease, and ttient seems to be good reason for the belief that the accumalation of this 
kind of filtli iu exposivl sitnations is favorable to tbe development of an epidemic. 
Conditions relating to eiiil and gtologieat formation have not been shown to indn- 
enco in an nsscntial uiauner the development or diffusion of the disease. On the 
other hand, the numerous epidemics which have occurred on sbipboanl show that 
tbe ditie;iRH in quite independent of such cnnditlons, and at the same time disprove 
the theory, so vigoronsly maintained by numerous anthora dnring Hie first half of 
the preaent century, that the disease in dne to emanations of tbe same nature as 
those which proiluce the so-called "malarial fevera." Meteorologieal Bondiliom cnn- 
trol in a most decided manner the prevnlenoe of the disease in localities where it is 
omlemio, and its epidemic extension when new Infected centers are established among 
a HUHceptilde population. The luHuBncD of lemperature is shoivn by the fact tliat it 
Is a diseano or the tropics and of hot seasons ; that it prevails throughout the year in 
tho cities of Kio Janeiro, Havana, and Vera Crux, althongh to a much less extent 
during the cool season ; while In mora temperate regions its prevalence is limited to 
the summer aeason. It does not prevail as an endemic disease in places which have 
a mean winter temperature mnob below efi", and as a rule epidemics are not devel- 
oped at a lower temperature than 7h° to SO^ F. The approach of oool weather checks 
the progress of an epidemic, and It Is arrcstiad completely when the temperature fails 
to the freezing point. Tbore are, however, numerous facts which indicate that tho 
Infections agent Is not destroyed by a freezing temperaturi', although rendered in.ic- 
tivoi Epidemics whleh have been checked by frost have been revived by thc< reoiir- 
Tcnce of warm weather, and in certain instances In temperuto regions tho germ has 
survived the winter, aud a second epidemic has ocourred without n new importation 
(Memphis, l»7r^7!); Cadiit, lUOO-'Ot ; Malaga, ISOS-'DS). Epidemics which originate 
earlf in the season often terminate before tbere is frost, simply because tlio suscepti- 
ble material is exlianstedj but when strangers venture within the Infected area they 
' fnmlih cviilnnee of the continued activity of the mnrbirlo poison by falling victims 
to the dlsoiiar. Tiio induonce of season is shown by the following tables : 
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Mortality from yellow fever in liio Janeiro during the, year 1886. 



Moutb. 



January ... 
February . . 

Marcb 

April 

May 

Jane 

July 

Auf^at 

September. 
October — 
November . 
December. 

Total 



Totel 
(leathp, 



135 

234 

347 

220 

48 

18 



2 



1 



1 



1.015 



Menu 

tempera- 

lure. 

o 
77.6 

76.3 

77.5 

75.0 

CO. 2 

67.3 

65.5 

65.5 

68.5 

69.2 

72.9 

74.1 



'J'otal 
rainfall. 



1.03 
10.04 
3.02 
8.81 
0.35 
1.68 
1.55 
5.37 
4.59 
1.37 
1.37 
8.02 

49.00 



Mortality from yellow fever in Rio Janeiro from January ^ 1851 to July j 1870. (Hirach,) 



Epidemic season. 



January 1,118 

February 1,760 

March 1,732 

April 1,434 

May 996 

Jane 557 

Total 7,097 

89 per cent. 



Nonepidemic season. 



July 242 

August 164 

September 108 

October 104 

November 116 

December 223 

Total 057 

11 per cent. 



Mortality from yellow fevei- in the city of Havana for ten yearSy 1870 to 1879, inchmve, 

{Chaille^ report to national hoard of health,) 



Month. 



January ... 
February . . 

March 

April 

May 

June 

July 

August 

September. 

October 

November . 
December.. 

Total 



1870. 


1871. 


1872. 


1873. 


1874. 


1875. 


1876. 


1877. 


1878. 


1879. 


6 


18 


20 


32 


7 


16 


24 


8 


26 


11 


4 


23 


13 


23 


4 


16 


24 





13 


13 


4 


12 


4 


27 


18 


32 


29 


11 


5 


6 


6 


54 


4 


37 


22 


34 


33 


8 


28 


13 


14 


91 


13 


127 


85 


32 


103 


16 


53 


40 


66 


201 


68 


378 


172 


142 


292 


143 


184 


237 


112 


234 


68 


410 


361 


187 


675 


249 


504 


475 


201 


138 


70 


127 


416 


144 


250 


285 


374 


417 


91 


72 


59 


35 


186 


102 


97 


234 


179 


148 


77 


55 


38 


28 


91 


109 


42 


185 


106 


44 


49 


51 


85 


5 


42 


105 


31 


150 


53 


31 


35 

6G5 


42 


73 


9 
1,244 


21 
1,425 


82 


19 
1,019 


76 


34 


9 
1,444 


091 


515 


1,001 


1, 374 


1,559 
























Average 
often 
years. 



17 

14 

15 

24 

57 

188 

328 

242 

120 

78 

60 

40 



Tlio above tables hIiow lis that temperatuio is only one of several factorH which 
control the prevalence of the disea.se, for with a tolerably nniform teniperntnro 
during a series of years, at Vera Crnz, for example, we have some years marked by a 
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vary ooneiilorttble morlality , e>. g., 1>^^, ViSl, and otliers, in irbirli but fow caeeis ocoiir, 
oven during Ihu IiotteuE part of the Beaaoii, e. g., ItfOU, IWO, lo70. Again, it happsus 
that after a Hiimnier of »1inuit aoniplote uxtsniptioa an cipideiiiiu la developed in ttio 
autumn wliiuh rima llironeh thoDntirewintar (18t<0-'81). Aa impurtunt fnotor wbioh 
Aoea not iianally n|)|)ear in HtatiHtlcal tables relaten tu tbeniiuiber of Buaceptiblu iiidi- 
viduuls pivseut at dllferuiiti times. The arrival, for example, of inulgraut-H oi' of 
1iodlu8 of iinaocliiaated troopg at Ilitvnua or Vara Cruz would almost iLevltnlily bu 
follonud by a murked increaHB in tlitt miirtnlity t^om yellow fever. 

Altliougb the dBi'elopineut of an B[iid6niio Heems to require a comparatively liigb 
temperature (75" to 80^), enperienoa sIiowh tbitt it may continue in full furce at a 
niRDh lower temperature (60'^ to 70'') when local condltinus are favorable and h bus- 
ceptible population is expoaed in the affected arna. A good exnmple of this is 
given by tlie epidemio at Cbattanooga, Tenu., whiob city was invaded for the flfHt 
time ill 1878. We obtain our data from a paper by Dr. J. H. Vaademau, lute of the 
Marine Hospital Service. 

Tbe first InipnrtGd case, a rafugee, was taken siok Aagust 17, died August '21. 
The lirst ease among the residents of the city occurred oyer ;i weeks later (6B|itciu- 
ber 13), and proved fatal uu Sejitember lU. The fiirtUer progress of tbu tspldemio 
and the meau temperature for eacli week are abowii in tbu following table; 



Epidemieat Challaiiooga, Tena,, 



I 1HT8. 



Wijek onding- 


»BW 


Uentbi. 


Ui'sn 




it 


2 




T*P 




Ootoburll 





























the mean 



\a below 



e have an epidemic, which was at its acme when the temperature w 
teinpemture of the wiutor mouths in Eio Janeiro, Havana, or Vera Cnir.. 
The uiDiithly tuean touiiwraturu in tba last-uamed city, and the mortality for eauU 
mouth fur a period of four years, are glvun lu the following table : 

Morlalily in the cilj of Vvra Crvi/arfour yean. 





iB7a. 


ISTD. 


1680. 


1881. 


Mimtha. 


De»t 1. 


'"JS" 


Ueatha. 


Usnn 
tenipurB- 


D<!BtbB. 


tenipiicH- 


Deollie. 


Hgitn 
luro. 


J 


IS 


78.(1 

eo.fi 

86.11 
SI.* 
70.3 




78. 8 


« 


73.°! 

78.1 

BO. 8 
81.(1 

87.0 

83.3 

Tfl.7 


32 
M 

na 


01% 










. 


77 




8S 
» 




B3.5 


















Oolabr 




«-""'- 


7S.8 
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An inspection of the above table shows that after an epidemic in the summer of 
1878, which may be said to have lasted from June to December, two seasons of com- 
parative immunity followed, which can not be ascribed to a lower temperature. 
Indeed, the average temperature for the six months from April to September, inclu- 
sive, was somewhat loss in IbbO than in the epidemic years 1878 and 1881. Again, 
we see that in 1880, after an unusually healthy summer, yellow fever prevailed to a 
considerable extent during the months of October, November, and December, al- 
though the temperature was less than during the corresponding months of the pre- 
ceding year. The epidemic impetus continued during the following year, attaining 
its maximun of intensity in the months of May, June, and July, although in two of 
these months (May and June) the temperature was lower than in the corresponding 
months of the preceding healthy summer. 

Another factor of importance in the etiology of yellow fever epidemics is atmos. 
pheric moisture and precipitation. Yellow fever is a disease of the scacoast and of 
the margins of great rivers, and it does not x)i'evail in arid, desert places in the 
interior, although the elevation may be but little above the sea level, and the tem- 
perature extremely high. There is reason to think that this difference is largely duo 
to the difference as to the moisture in the atmosphere and in the soil. Some authors 
have insisted especially upon the presence of moisure in the atmosphere almost to 
the point of saturation as an essential condition for the development of an epidemic. 
But, on the other hand, epidemics have occurred in unusually dry seasons, as at New 
Orleans in 1841. In Martinique, according to Dutronleau, yellow fever has some- 
times committed its greatest ravages after and during the dryest seasons. 

La Roche states that the epidemics in Philadelphia were '^connected in most 
instances at least with a deiiciency of atmospheric and terrestrial humidity — though 
in all instances of its occurrence it will be found that, prior to the accession of dry 
weather, the earth had been more or less saturated with rain.'' As pointed out by 
this author, ** the coexistence of a clear atmosphere is often seen.'' The fact seems 
to be that, while a certain amount of moisture is essential, the limits vary consider- 
ably. In general, it may perhaps safely be said that the degree of humidity and 
the temperature most favorable for the rapid decomposition of organic material, 
which forms the nidus in which the infectious agent multiplies, are the most favorable 
for the epidemic extension of the disease. 

Heavy rains, by purifying the air and cleansing the streets and seweis of an in- 
fected city, exercise a favorable effect upon its sanitary condition, and in the trox)ic8 
the commencement of the rainy season often puts an end to the prevailing epidemic. 
It is probable that the statement made by some authors, that upon the coast of 
Guiana, and elsewhere in the tropics, dry weather is favorable to the spread of the 
disease, is but another way of stating the fact that the heavy rains of trox)ical regions 
are unfavorable, the dry weather being only dry by comparison. 

In the north temperate zone southerly winds are favorable to the progress of an 
epidemic, because of the elevated temperature which nccomx)anics them, aud, on the 
contrary, northerly winds have a tendency to arrest it. Fresh sea breezes, and es- 
X)ecially the trade winds in the tropics, by reason of their constancy, are beneficial 
from a sanitary x)oiut of view. They dilute and carry away the poisonous emana- 
tions from the foul and narrow streets of infected cities and refresh and invigorate 
the population. 

There is no evidence that the infections agent of yellow fever can be conveyed by 
the wind in an active condition to any considerable distance, aud the wind has but 
little to do with the dissemination of the disease. In cities the extension of an 
epidemic from centers, resulting from the importation of cases or fomites, is usually 
quite gradual and independent of the prevailing currents of air. The board of ex- 
perts appointed by Congress to investigate the epidemic of 1878 arrived at the fol- 
lowing conclusion: 

** We kuow of no instance, either from our own observations or from the published 
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rccnrils of yollow fuver, iu wbiuh it li.ia lie»u ualitbliHliud tUiU llio dii«ciwe bus bueu 
uiirriml lo auy DonHiilorable diatniioii by uliuuapberiu curruutii, <it by acy murtus ot 
vuliktun of couvoyauue otber tlinu tlitiae oouuouteil witU buman trullio anil travel." 

Iu the oomiiiira lively sniati and landlocked harbor of Havana vessels wbloh 
iiiiuhor Bomc! (liHtmicu from hIiots aud vrhicb are kopc iu a good anuitary ooadition 
ill) tiut BulTcr fiviti yolton- Tevcr anloaa unoccliiiinCized moaibum of ttm oruw are per- 
iiiittud to (to ou nboce. 

VibkhhIm lyiug at the wliarvea, on tbn contrary, are very likely to become infected. 

Thucn arH, buwevur, nnmeroua inHtiiuaeH iu tvUicli vuBsels liuvo becouio iufucled 
froiii tbe Bliore or from other vi-asels, or in wUioli yellow fuver lias appeared iu plaeea 
lyiiii; to Ibe louward of iiifocletl voaaulH, iu whiob the tramtmlMiun of lUe iUwimc has 
bpoji aacrlbed tothcaeeiicy of the wind. It iedilttuiilt to decide to whut osteut thiit 
explanation is correct, fur we would have to bitMiro (hat no dlrui^t comniiinicatiun 
had occurred liefure accepting it; and tbe poHsibillty that the infliction may be oon- 
veyud f4> the elioro by iufet^ted articles thrown ovcrlioard, in tbe cmie of infootedves- 
auU aucliored to (he windward of healthy pincee, mnat be borue in uilud. 

PROPHYLAXIS. 

Whu( biu bufu Bnid aa to the otio]u;;y of yoliuw fever indicates clearly euon);h the 
nioiiHures of prophylaxin (o be taken iu locuMticH subject to invaxiou. These are: (a) 
Jixclation of tbe eiotiu serm of the difleoae by the sanitary supervision, u( llie port 
of departure, of ahipH sailing froui infuutud ports, and their (liurough disinfeotion 
at the port of arrival when there ie evldoiioe or a rcoaojialile siupiuion that they 
Bra infected ; fji) iaolatio» of the (iofe.un sbiplioard, at qnariintina Htutiunfl, and, so fur 
u practicable, In recently infected places; (e) diain/tcHon of excreta, and of the 
clothing and bedding need by tbe siok, and of tocalltios into which casus have been 
inltoduood or which have become infected iu auy way ; (d) dfiioimlaiion of infected 
places, 1. e., tbe rcmovai of all susceptible persons whose presence is not absolutely 
n6cessary for the cute of the sick. 

The lima qultranllve of former days, which proposed to exclude tlie disease by de- 
tniniug ship and piisseti^ers at a quarantine station for a fixed period of time after 
Its arrival, irrespuctivo of i(s sanitary coadition, and if yellow fever occurred on 
board to quarantiue the vessel for a certain number of days after tbe oecnrrenw of 
the last case, has been found unreliable and hus bceu pretty geucruily abaudoued. 
The modern method of exuiusiou which relics n|iou the sanitary supervision of tho 
(ihip nt (he port of departure amT; so fur sa pructiuable, while iu transit, and u[ion 
liwlation at tho sick and diuiufection of thv vessel when cases of yellow fever have 
occurred on boai'd at a i]Uitrantine station pruvidcd with tho appliances for doing 
this in an effective niauucr, has proved far more succcssfiiJ. Geiiance upon a lime 
quitrantiue is unsafe for the reason thai the vessel may remain infected for an indef- 
inite pvrlod of time after the eccnrrence of cases on board, or even iudnpeudeiitly of 
any cas«, if she has been at the wLurvos of an infected port. Ko nmni oases occur 
after all of the passengers and crew susceptible to the disease have suflered hu 
kttaok, and it uiay hapjieu that Iliure are no snacepiible persons oil board ; hut the 
vessel is none tlio leiw infected and dungerous to th» inhabitants of the port which 
Mlnilts her to pratii]ue wilbuut a thorough disturuution. On the other hand if we 
are to trust to (he muasures ludlcutod the sooner they are put luto uxuvutiiui liie 
better: 

Depopulation of infected ships or towns, whuu yellow fever makes its appenruiice 
dptlDg tho epidemln season, is a Nieasnre of great importance, which should bu cur- 
ried out, wiieu practicable, under proper medical supervision. It luis ofieu hap- 
pea«d, especially upon naval vessels, that Ibe well are retained upon tho infected 
ship and the sick sent to a hospital un shore, under tho idea that Ibe chief danger 
lies in contact with the sick. This is a serious mistake, and hus rusuited ia tho loss 
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of many lives. Id the United States Army it is well iiudorstood that all snscoptible 
well persons are to bereiuoved to a healthy locality as soon as yellow fever is known 
to have effected a lodgment in quarters occupied by troops. It has been found by 
experience that a move into camp checks the (iro^^ress of the disease anion<r the gar- 
rison, although this may be established but a few miles from the infected barracks. 

In the case of towns in a country subject to invasion by the disease depopulation 
often occurs in a wa}"^ which is most dangerous to other communities. It very often 
happens that the nature of the disease is not at flrst recognized even by the physi- 
cians, and when recognized the hope is cherished that it will not become epidemic 
until a considerable mortality, or the death of some prominent citizen, arouses the 
fears of the people and a general "stampede" occurs. The attempt has often been 
made to shut in the people of an infected town by means of a ** sanitary cordon," 
composed of armed guards. This procedure is not only inhumane, so far as the sus- 
ceptible inhabitants of the place are concerned, whom it is proposed to compel to 
niiiain within the infected area, but it is, as a rule, futile; for when a frightened 
man desires to escape from an unseen enemy it is ditlicult to keep him in a place not 
surrounded by insurmountable walls, or by an impassable barrier of some kind. 

At the International Sanitary Conference of Koine (18H5) the following resolution 
was adopted, with a single dissenting vote — that of the delegate from Turkey : 

6. " Land quarantines and sanitary cordons are useless." 

This related, it is true, to cholera, but it applies as well in the case of yellow 
fever. Another resolution, adopted at the same conference, is to this effect : 

84. "The measures recommended against cholera are, in general, applicable to 
yellow fever and to other diseases which prevail in epidemic form, under the influ- 
ence of bad sanitary conditions, and which are transmitted by human intercourse. 

"The most effective measures for preventing the propagation of diseases of this 
class are : 

"The sanitary improvement of cities and of vessels sailing from infected ports, 
isolation of the sick, and disinfection of infected or suspected articles and localities.'* 

In yellow fever we require, in addition to this, depopulation of the infected locali- 
ties whenever it is practicable, and this should be effected systematically, and with 
due precautions to prevent the transportation of infectious material to other places. 

Of all measures of prophylaxis, those which relate to the sanitary improvement of 
cities and towns liable to become infected are perhaps the most important. Munici- 
pal hygiene has made great strides since the early part of the ])re8ent century, and 
it is probably to this fact, more than to any other, that certain Northern cities which 
formerly suffered severely from yellow fever epidemics owe their long immunity 
from such visitations— e. i/.. New York and Philadelphia. 

^ Individual prophylaxis requires the individual, lirst of all, to avoid infected locali- 
ties. If it is absolitely necessary for a susceptible person to visit a place where 
yellow fever is prevakUng, or to remain in one in which it has effected a lodgment, 
he should observe the following precautions: Keep away from low-lying and filthy 
portions of the city; avoid the vicinity of the wharves, and all localities known to be 
centers of infection, especially at night; sleep as far from the ground as possible; 
avoid excesses of all kinds, and especially in the use of alcoholic drinks ; keep out of 
the sun during the hottest part of the day, and be careful not to become overheated 
by violent exercise; avoid constipation. 

With reference to the method of prophylaxis by inoculation, practiced in Brazil by 
Dr. Domingos Freire, and in Mexico by Dr. Carmona y Valle, the writer, after a care- 
ful examination, has reported officially that — 

"There is no satisfactory evidence that the method of inoculation practiced by Dr. 
Domingos Freire has any prophylactic value. 

"The claims of Dr. Carmona y Valle, of Mexico, to have discovered the specific 
cause of yellow fever have likewise no scientific basis, and he has failed to demon- 
strate the protective value of his proposed method of prophylaxis." 
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INCUBATION. 

TLe period of JDOTihiitioa ill yellow fever tliwa not a anally exceed 4 ar5diiya, aJid 
may be loaa tliau 24 hoiiis. IiiHtnucea of a luuch tou^iir puriotlof inoiibution have been 
given by various nulhora— even ua ioni; im G weultB ar'2 iniintliH — but we are BatisRod 
that tbeae are due eitlior to error iudingnusiH or to the root tliattlieonaosreanlted from 
the esUbiislinicnt of a uuw and unrecognized oeoter of infection, Those nho bdiuve 
tbat the dlsonsn la only coiniiiiniieated by peraoual conta^'ou naturally dat« the es- 
poiiire to the latest dnte when an ch perxuntil uoiit^ict wus poHBilile. Thns, when a 
first ciue OGUurs oa a ship at s»a, ttro or Ibree weeks Bfl«r leaving lui infeoted pert, 
the period of ineuluitioD is enppiised to be at least this lung. Ou the ooiitrarf , the 
attack ii doe, in ull probability, to tbofaot that tht) ship is infected, and the tirat caao 
will prohahl; be quickly followe^l by othnra which have nodiieot connection with It, 
but result, aa it did, from exposure on the infected vessel. Inatances of an attack 
ooouriug within 24 hours after nrrivnl in a city where tbe disease naa prevailing aa 
an epideinic arennnieroiia and well an then bleated. Ur. KiishBayalnhia account of 
the epidemic of 1T03: "The seeds of the disease, when received into the body, were 
({euerally excilod into action in a few dayH, I met withsevural caat^a tn which they 
acted so ns to produce a fever ou tbe aauic Oay on whiuh they were rcooived into tbe 
ayatcm." During the cpidEtniic at Gibraltar, in 1804, ali'iingera were in several in- 
stances attacked on tbe second or third day lifter landing, and some are said tohava 
been seiied on the first day. Acconlioj; to Drs. Pariset, Balby, and FrangoiB, the 
period of Incnbatiun at liarcelona, in 1H2I, appearetl very short. " We have," they 
say, "veryatroog reasons to snapoet, and tlioae reasons are fonoded ou facts, tbut 
this period does not nxueeil 24 honra, or ■{ days at most." (La Kouhc.) 

In the Dpidemioat Kort Barrancas, Flu,, in lyTfi, the writer had an opportunity to 
fix the limits of the period of incubation. The whole garrison waa exposed iu the 
infected locality, and a nuniher of oasoa hutl occnrrod when tbe command was re- 
moved into camp in a healthy place across the bay, near Fort Pickens. On the day 
following the removal 7 ca^us wore sent hack from the camp Cor treotment iu hos- 
pital. The next day 11 oasea came From tbe camp, the followiu;: day 8, and the Hfth 
days. The remnant, uonaiating of 48 individnftla, remained iu good health until a 
raoiith later, when 2 oases agaiu occurred in camp. We do not believe Chut those 3 
cases represent a prolonged period of incubation, but snppoHe that In tho Interval the 
oainp had also become infc^cted. 

It is proper to Mate that several anthora ivhd have bail great experience believe 
that (hu period of iucubution may be exteuded to M or even more days. (Bluir, 
Uuab, Fi-raud.) 

CLINICAL HISTnilV. 

As a rule, an iitlaok of yidlow fever ia nut |>iecodod bj any woll-marliedjiirnKici'wj) 
tjftaptom: Tbe attauk may ocour at night iu one who weuC to bed iu bis usual state 
ofhealth, or in the early moruing, after an nntnterrupted sleep, or ilnrlng the day, 
while engaged in ordinnry ncciipationa. In other caaea there Is a feeling of lassitude 
and dlscoiufoTt for two or three days prior to the attack, with loss of appetite, slight 
palu in the back and loius, a feeling of glddi ness <ir alight headache, flatulent erncta- 
ttons, constipation, a tendency to perspire at night or upon very slight exertion, and 
more or less muscular debility, togothcr with u. disinclination for any mental exer- 
tion. 

Dr. Wragg, who bad charge of the Roper Ilnspltal, at Charleston, during the epi- 
dnmio of 1854, iiimle particular irniuirioH with reference to premouilory symptoms, 
.1 states that "imtofa totul of itXi cases the attack was sudden in 92; In 32 It 
nu on inHidioiialy, thu pntient coaiplaiuiuu-of nialaise, etc., for aconslderablc time; 
«ad tliuC 101 ollurud i.lie usual aymptoms oharn uteri zing the approach of fever, 
40C7 6 
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The attack is commonly inangnrated with a more or less decided chill, which by 
its violence and dnration affords some indication of the probable severity of the case. 
In certain grave forms of the disease, however, the onset is insididus, and is not 
marked by anj perceptible chill. In a considerable proportion of the mild cases 
also, especially in the tropics, there is no rigor, and the patient experiences at most 
only a slight sensation of coldness, which qnickly gives place to that of heat. If a 
thermometer is placed in the axilla dnring the initial chill it will be fonnd that the 
temperature is already considerably above the normal, and very frequently it reaches 
the highest point obtained during the entire attack within a few hours from its in- 
ception. 

Accompanying the chill are other nervons phenomena, similar in kind to those 
attending the onset of other specific febrile diseases. There is oephalalgiay often very 
severe, and located by preference in the forehead and supraorbital region ; the eyeballs 
also are painful, and there is intolerance of light in some instances. l*ain in the loine is 
a very constant and early symptom, which occasions much distress, and sometimes 
extorts groans and cries from the patient. At the same time pain is usually experi- 
enced in the lower extremities, often of a very severe character, constituting the 
coup de harre of the French authors ; it aflects especially the calves of the legs, the 
knees, and the ankles. These symptoms continue and are even aggravated after the 
rigor has passed and the febrile stage is fully developed. In the meantime the face be- 
comes flushed and sometimes deep red and swollen in appearance ; the eyes are shin- 
ing and suffused, the conjunctivae more or less hypersumic and often deeply injected, 
in severe cases presenting a fiery, inflamed appearance, which is accompanied by 
photophobia ; the skin becomes hot and dry and there is apt to be, especially in pa- 
tients of a nervons temperament, great restlessness and jactitation. 

Systematic authors have described numerous varieties of the disease, but these 
are for the most part simply different grades in the degree of severity, or depend 
npon individual peculiarities and complications. Yellow fever is the same in all 
parts of the world where it occurs, and every great epidemic furnishes examples of 
the several varieties which have been described. It will suffice here to mention 
the classification adopted by one or two standard authors. La Roche gives an 
account of the clinical history of the disease under the following headings : Inflam- 
matory species, including three grades, intense, mild, and ephemeral ; congestive 
species, including four grades, aggravated, adynamic, walking, and apoplectic. 
Beranger-Ferand, in his elaborate account of the disease as it prevails at Martinique, 
classifies the cases as follows: 

First degree. — Mild yellow fever. 

Second degree. — Yellow fever of moderate intensity : (a) cases in which the onset is 
frank ; (b) cases in which it is insidious. 

Third degree. — Grave yellow fever: (a) ordinary forms, including the gastric, ad- 
ynamic, ataxic, congestive, and typhoid forms; {h) rare forms, including the hyper- 
esthetic, gangrenous, algid or choleraic, and hydrophobic. 

Fourth degree. — Yellow fever siderante. 

Different epidemics are sometimes characterized by the predominance of one or the 
other of the forms described, and the character of the disease as to severity often 
varies greatly during the same epidemic. The earlier cases are sometimes mild and 
the mortality small, while later the greater intensity or malignancy of the poison is 
shown by the occurrence of a large number of cases of the severest grade, and even 
of those rapidly fa^al attacks denominated by the French siderante. 

It is evident, from the account given uf the symptoins manifested at the ontset of 
an attack, that these are not sufTiciently characteristic to determine the nature of the 
disease, and in the absence of a prevailing epidemic its e.arly recognition will depend 
largely upon other facts relating to the antecedents of the patient, etc. The complete 
clinical history of a case, however, gives a tableau which is easily recognized by one 
who is familiar with the disease. In this clinical history the thermometric observa- 
tions form a very important item. 
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¥,'lhw/<:nriaa,li:,mseu/a eUiglo /ehrile paroxsm, ]aatme from 48 lioiirs to 7 iir 
daya, luom comniouly from 3 to fi diiys, Tlio acniB of tornporaturo is reached at tli 
onteot, and from this time tbo temperataro line ia a desceniDng oub, iuteiriipted some 

iliueaaa— febrile ttage. Tbe aeoonil stoge is characterized l.y graat proBtration of th 
vital iiow«ra and liwta fruin a fow Itrinrs to 2 nr 3 ilayfl— »(<i(/h «/ oaliu. The tempera 

ooimuonly it is uonunl or even siibnoriniU fom time. TliiB is folluwcil in severe uaae 
by 11 rtiti-tiunan) fi-rer of irriigiiliir duration vhich prertciits a iiioie nr 1«mh roinitton 
character. Theae foatiiroa are bIiowu in the acconipauyiug teuiporatiiru ohnrts. 
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cases the acme of temperatnre is reached during the first 2 or 3 hours of the attack. 
Jn more i)rotracted and severe cases it is not reached until the second or third day, 
rarely later. In an analysis of 192 cases recorded by Faget, Jones, and myself, the 
acme was reached on the first day in 102, on the si^ccnd in 54, on the third in 33, and 
on the fourth in 3. The temperjitnre rarely, if ever, exceeds 108^. The highest tem- 
perature recorded by Faget was 107.2^. Thornton, in a total of 143 cases occurring 
at Memphis, noted a temperature of 108 in a single instance. With this exception, 
IOG.5*^ is the highest temperature recorded by him. In my own observaticms 106*^ 
has been the highest temperature noted. The temperature often rises rapidly just 
before death, and a very high x)Ost-mortem temperature (108^' to 110^) is a common 
phenomenon. 

In certain cases the initial paroxysm is divided by a more or less complete remis- 
sion, into two or more distinct periods of from 2 to 4 days^ duration. These 
cases, which possibly depend upon a malarial complication, are not sufficiently nu- 
merous to require a modification of the general statement that yellow fever is a con- 
tinued fever of a single paroxysm. In relapses, which may occur from imprudence 
at any time after the termination of the first febrile paroxysm, the characters of the 
initial paroxysm are repeated, but in nonfatal cases the duration is usually not so 
long. 

The pulne in sthenic cases is full, strong, and hard at the outset of the attack, and 
may reach 120 or more pulsations in the minute, more commonly not more than 100 
to 110. It diminishes in rapidity and force as the disease progresses, and this occurs 
even when the febrile heat is not reduced tor 2 or 3 days, and is considered by 
Faget a valuable diagnostic sign. During the second stage of the disease the pulse, 
however hard and accelerated it may x>roviously have been, becomes preternaturally 
slow and soft. The feebleness of the heart, which seems to suffer especially from the 
action of the yellow-fever poison, and which has undergone a certain degree of fatty 
degeneration, is shown by this very compressible and slow pulse, which is often 
reduced to 40, and sometimes even to 30 l)eats per minute. This constitutes a very 
characteristic feature of the disease, and affords an important indication for treat- 
ment during the period of depression, or "calm." 

The tongue is sometimes but slightly coated at the outset, and is usually moist ; 
generally it quickly becomes covered with a white coating, which may be in streaks; 
the margins as a rule remain red ; very commonly the tongue is narrow and pointed, 
differing in this respect from the broad, flabby tongue of the malarial fevers. In the 
progress of the disease it often becomes dry, and the coating assumes a brownish 
color, or it may become very foul and loaded with sordes. 

The /ace is at first fiushed or bright red and swollen, or it maybe of a dusky violet 
hue ; this, with the deep red suflusion of the eyes in severe cases, is quite character- 
istic. The countenance often has an expression of anxiety or pain, or of dejection ; 
again it may appear dull and indifferent. 

In the last period of the disease, in fatal cases, the features become shrunken — 
sometimes bloated and flabby ; the brows are often contracted, and the eyes sunken, 
with ecchymosed lids. 

The hypenemia of the conjunctiva) in mild cases maybe temporary ; in the more 
severe ones it is apt to last through the first period, and in quickly fatal cases the 
eyes may be deeply injected throughout. Usually, by the third day a careful inspec- 
tion will show that the conjunctiva) have a yellowish tinge, which becomes more 
intense as the disease progresses. 

The sHn is hot and dry in some cases throughout the first period ; in others it soon 
becomes moist and there is a tendency to free perspiration, which is readily induced 
by covering with blankets, warm drinks, etc. Even in those cases in which the skin 
is hot and dry the termination of the first period is marked by a soft, cool, and usu- 
ally moist surface. In exceptional cases the skin remains hot and dry up to the fatal 
termination. When death occurs in the stage of depression, the surface becomes cold 
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nnil ofti'ti is coverod with a clammy sweat. Many aiitlmra havir Hiiokcii cirniH'ciiliar 
iHlurgiveu ulffruiil llin Bulfuco ul' ye1l(iw-ri'ri.'l' |mtieiita, nod vnrioiis iilti^iiijitH liiivc 
Liuen mniie tu delliie ita obarnctvr 1>y ooDipurisou nitb otbei kuowu odai's. Ur. Buah 
saitl tliat it rooeuibled that uf tho " waalilugs of a gnu." Ur, Jnckaon deBcribea Has 
" sickly and falat, and not uniilcQ tiie smell oTa fiab market." 

Tbo colot of tbeakiii, nhicb bas given aaruo to tbe iligeaeo,is not always Been, lint 
iiBually a yellow disuoloratlon begins to make its appearance toward the end or the 
first poTin<l,au<l lat«r becomes niure intcuse, lastiDg for some time after con valesc^eiioe 
is establiflbod. It varies mneh in intensity, from a aligbt yellow tinge to a ileep orange 
or BBll'Tau color. In CMrtain cases tlio skin proieuta a miUioean^ color, <ir that of 
bronze. In fatal cases tbo yellow color ia dovolopod imniediatety after death, o von if 
it has not Iwen very noticeable before dissolution took plaos. 

Tbo proportion of cases in wbioli this yoUow color nf tbe skin is observed varies 
grsatly in different epidemics, and even in dilTerent periodsof the same epideuiio. 
Dr. Kocbonx stBtea tbtit iu tbo West Indies it is absent in abont half of tbe oases 
that recover. Burenger-Ferand, referring lo this statement, says that there are in 
fact two kinOs of icterus in yellow fover, the one doe to blood pigment, deuominatod 
by rrorosBor (lubter ha-maptaguc ; the other to bile pi;;mcntB, and called by tUb enine 
antbor biliphtique. Tbe llrst is considered by Furand to be constant anil cbarnctcris- 
tlo; It ooonrs at a time when tbo ui'iue is albuminous and free from bito, ami mani- 
fests itself abont tbo beginniuK of tbo BTCOiid stage by a yollnw tlngo of tbe con- 
jiinoLivie, of tbe fneo, anil of tbe skiu over the great vessels. It coiurldoB with tbe 
period itnring wbicb tbe bainiorrhagio tondaney of the dJBoase manifeels ilsolf. Tbe 
Dtbor form of icterus a]>pears at the end of tbo siicaud period, or dnring coiivitli-.i- 
cunce, at a time when tho nrine contains a notable quantity of bile pl>;iucnts ; it 
givuB rise to tbe deep orange or saffron color of ibe skin whicb is so strikinj;, lint 
wbiob only occurs <u a uortnin proportion of tbe eattea, and cnn not bo considered an 
' essential ebaractor of thedis^nse. We urn dlapoi^cd to tbink tbat Forand is quile 
rlglit in this aooount nf the icl«rus of yollow fever. A slight yellow discoloration of 
tbe oonjDnl^tiVIl^ can itnuimouly bo detected diirlug tbo second stage, even in mild 
cases in which no discoloration of the skin ia pi^rceptible. 

Tarions skiu ernptions have been deBcHbeil as occurring occasionally, bat thero ia 
nothing cbaracteriBtie about any one of tbein unless it is tbe erytbeinatjins eruption 
abont tbe sorotnni which Keren ger-Ferand believes to be pathognomouio of the dis- 
CASO. OtbcrurnptioiiH mentioned as occurring occasionally are pi'ti>chiii<, vesicular 
and pustular eruptiuus, livid spots am! vibicoB, erythematous patches about the knees 
Aud elbows, or agcucral erjthuumtoua eruption, papular eruptious, pnatules about 
the moDth, furuncles, etc. 

The Kline in yi'llow fever, even during the 6rBt period, is reduced in amount IhiIow 
tfao normal standard. Tbiamatked reduotiuu, and hi fatal cases very eominoulyooRi- 
plolo auppressiou, is a notable feature of tho disease. 

The pre«ence of albumen in greater or leas amount ia a symptom which is so non- 
etaut that it baa come to lie gcncrall; accepted as one of tbe pathognomonic features 
of tbe disense. 

Tbe diminution in the amount of the nrinarj secretion in connection with tbe amount 
of nlbuniea present is of importaucc iu a proguostio sense, as it is to a certain extent 
an index of Lho gravity nf the attack. 

The most marked diminntion occurs during the stage of depri-asion, nud the few 
onncDi seorutcd during the 'H hours in siivoro canes arc loaded with allxinien to such 
ftn extent as to form uoagnla which iKcupy une-half to two-tliirds of tbe cootents of 
the test tube. 

In a series of observations made at Fort Ilarruncas, Fla., iu 1^75, to ascertain the 
amount and speclllc gravity of the nrino Iu nonfatal cases nf yellow fever, tbe 
writer arrived at tho following results: 

The amount coualdored in c 
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index of the total solidB oxcroted. In tlie talde we have eliminated from the specific 
gravity column the constant factor, 1,000. The amoniit for tlie first day is no doubt 
too small, on account of the urine having been only partly collected. It will be 
noted that the amount increases, while the specific gravity diminishes, from the out- 
set of the attack up to the time of complete convalescence. 
Taking the average of sixteen non-fat!il c<ases, I obtained the following results : 

[ Araoant in fluid ounces X specific jp-avity — 1,000.] 

A rat. S.G. 

First day 8 X 23 = 184 

Second day \ 11.5 X 25 = 267 

Third day 16 X 28 = 448 

Fourth day 18 X 22 = 396 

Fifth day 19 X 22 = 418 

Sixth day 20 X 22 = 440 

Seventh day 22 X 21=462 

Eighth day 22 X 19 = 418 

Ninth day 23 X 16 = 368 

Tenth day 28 X 13 = 364 

Eleventh day 37 X 11 »= 407 

Twelfth day 41 X 13 = 533 

It will be seen that the product of the amount, multiplied by the specific gravity, 
is tolerably uniform from the third to the twelfth day, and that this uniformity is 
preserved by a daily falling oft' of the specific gravity to compensate for the daily 
increase in quantity. To ascertain the product of amount multiplied by specific 
gravity in patients convalescent from yellow fever at a later date, I had the urine 
passed by sixteen convalescents, on full diet, who had been out of bed from ten to 
twenty days, preserved and measured. The result was that the average of amount, 
multiplied by the specific gravity for the sixteen cases, was 491 — a product but little 
in excess ofthat obtained during the continuance of the fever when the patients were 
quiet in bed. The figures in the table may then be taken as reji resenting, approx- 
imately, the normal quantity of urinary solids which should be excreted daily dur- 
ing the progress of an attack of yellow fever, and if the amount falls materially 
below these figures, defective excretion may be premised, and treatment and prog- 
nosis governed accordingly. 

In mild cases, only a slight trace of albumen may be found in the urine for a day 
or two, but usually the deposit is sufficiently abundant after the second day to leave 
no doubt as to its character; it becomes more abundant at tbe termination of the 
first stage, and in severe cases throughout the stage of calm, at which time suppres- 
sion is very liable to occur, especially if, as a result of exposure, the cutaneous 
transpiration is checked. The early appearance and abundant presence of albumen 
is generally recognized as an evil prognostic. The reappearance of albumen, after 
it has once disappeared, indicates a relapse. 

The amount of urea eliminated by the kidneys is less than normal, and in inverse 
proportion to the severity of the attack. According to Cunisset, the quantity is 
generally in proportion to the amount of urine secreted, and when the amount in- 
creases it is a favorable symptom. Uric acid is also said by this author to be present 
in diminished quantity, but in much less proi)ortion than the urea. He says: "We 
have seen urine containing only 7 grammes of urea per litre give a relatively 
abundant deposit of uric acid." Bile pigments usually appear in the last days of 
sickness, and their presence is generally considered a favorable prognostic sign. In 
exceptional cases the urine may contain blood, from renal or vesical hemorrhage. 
The urine in yellow fever almost invariably presents a decided acid reaction. 

The symi)toms connected with the nervous Hyatcm are varied. In mild cases the 
intellect remains undisturbed, and only a moderate amount of transient pain in the 
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lienil and liaL'k iiuirku tlie oiisot of tli« iillacl. In sovore kiiboii tlii.' fvuuUl lieadttclie 
itndriiuiilalgiiiiire luutit diatrewiiig, uml may lust tlu'uu};btmt (be tlrst perbtlof thedio- 
uDHu. Thin Htuf;ii ia also onu of f;n<uc ruHtleHeueoB iiud jatititnlion ; tbu putiuiit Rleeps 
but Httlu, am) bk h1o«]i in npt, to be disturbed by dialreMitig ilTeaiiiH ; tbe mind often 
Hoems to be in a stale of tonHiaii, tbe patienb is n-utobfi)l, excited, and auxloiiB. In 
otbi<r oaseH tile mind ia calm, anil iu otberi, agiiiii, there is n coudition of apparent 
fipatby or iniliffuronce. ncHriiim is not a very common Bymptom in yellow fever, 
and the intellect ofteu remains unclouded Ibrongbout, even in fatal caseH. Sonm 
onaos, hi>wov8r, are attended with incoherency of ideas, or ball no in at ions, and iu 
mnio there is active delirinm. More froqaently tbe mind falls into a torpid cmidi- 
tion, tbe patient U snmnnlent, and when awakened Is disposed to be tucitnni. A 
certain uaiuber of fatal casM are cbaracterixed by oelive delirinm, followed by ouiiiu, 
Knd a (greater nuiniier by uoma (rmdnulty develo]>ed. In a limited nunibui of cohimi 
deatb Is preceded by oonvtilsions, and occasioually tetanic symptoias of nioie or lefts 
Kenorat aharouter hare been noted, Among the nervous syniptonis may bo mentioned 
deep sighing respiration, Momotlmes of a spssmodiu cbaraoter. Naturally the reapira- 
tioK is increased In frorineuoy during tbe lebrile stage ; in the stage of onbu it again 
beeomea normal Iu mild cases, or slgbiug and spasnindic In tbose of a graver cbar- 

Tbere is oumplete aiutrexia during the lirst stage of the disease, but svLea the ro- 
niasion uocurs pulieuts are very likely to deiiiro food, and even to insist upuu baving 
it. Thirst is a constaut symptntu during tUe [ebrile stage, and also iu tbe second 
period, espeoially when there is frequent and copious vomiting— bUefc vomit. The 
bowelu are commonly somewhat constipated at the out'Utt. Ip tbe second period oC 
the disease there is apt to bo mure or less diarrlii!!!, and in fatal coses a dark lliiid is 
often diseharged ttum the bowels, resembling precisely that from tbe stomneli. Oo- 
oaeiooally tliera is a disehargo of pure blood, tbe result of intestinal hemorrhage. 
A choleraic form of Ibe disease is souietLm«8 met with in whioh there is profuse 
diarrhea and ooUapae, similar to that in tbe algid stage of Asiatic cholera. 

t)ympt«ins coniiecled with tbe atomack form a prominent part of tbe aliuical liistovy 
ofyellow fever. The oharaoteristic black vomit wbiob has so much uccnpled the 
atlentioQ of medical authors ia for the vulgar the runst striking feature nf the dis- 
ease, aud evcu many physicians reserve their dlaguosia in early oases duiiiig an epi- 
demic until they have had oonlar evidence that tbe vomited matter ia black. The 
common name uf the disease in Spanish conntries — vomito — refers to this symptom. 
Yet iu a majority of the cases there is no vomltiug of block matter, Indeed, this Is 
teooguized as a very grave symptom, and ultiioiigh a considerable unuiber of reuov- 
«ries occur after the characteristic block vomit bos been ejected, this may lie uousid- 
ered an exceptiou to tbe general rule. 

roniilitijf is a cojnmon symptom during th« Urst period o( the disease ; sometimes 
the Auid eji^eted bas a yellow color IVom the presimce of bile, but nioru freiinently it 
Is ootorlesB andoounials only of the lluids iDj^ested, containing, in suspension, a little 
tuncusfrom tlie stomouh ; it Is almost always acid. In favorable oases vomiting 
eeMCB with the first periml of tbe disease ; i n those of a graver ubaracttir, after an 
interval, perhaps, of S4 hours or more, during which there is more or less gastrio 
diatTMS, or a feeling of weight and discomfort, vomiting again occurs, either uf n 
dear acid fluid or of one of tbe variuties of black vomit. At first the black materiul 
may be in Hie form of littlo flooauli suspended in a transparent iluid, "cofi'eu-ground 
vomit," and as tbe cose progri'iues the amount of this material increases, until tbe 
whole Iluid appears to bo uniformly black, Upon allowing it to stand, however, it 
commuuly Sfporatesiuto two portions, and it willbeseen that it still eonsistsof a clear 
liquid with the black matter in susponsion. Upon microscopic examination ft will 
bo found that the colored material is mode up of little mosses whluli aie not black, 
but have a yellowish-brown color. A oai'efiilexaminalion of recent spi'cimeua shows 
that tliete little masses contain decoloriKed ibud more or less deformed red blood cor- 
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pnscles ami gr.iunlar leucocytes, and that the brown matter is diflfnscd a1>ont tliose 
agglomerated cellnlar elements and the matrix of mucus in whicli they often seem 
to be included. There is no doubt that the black vomit is due to passive hemorrhage 
from the gastric mucous membrane, although this has been disputed by some recent 
authors— Frcire, Carmona, Gibier. Formerly it was maintained by some that the 
black matter was a secretion from the stomach, and by others that it was 'Vitiated 
black bile." I have myself repeatedly verified the fact by microscopic examination 
that it contains the cellular elements of the blood. In certain cases there is vomit- 
ing of pure blood, resulting from more, active gastric hemorrhage. This black 
vomit is not always discharged during life, but it is extremely rare not to find it in 
the stomach after death. 

The fact that the gastric mucous membrane is seriously involved in this disease is 
shown not alone by the vomiting, the passive hemorrhage, and the post-mortem 
appearances, but also by the constant feeling of discomfort or pain in severe cases, 
and by a marked tenderness upon pressure over the ex>igastrium. 

Hemorrhage may occur not only from the mucous membrane of the stomach and 
intestine, but also from that of the mouth, nose, bladder, and nterus, and even from 
the eyes or ears. In some epidemics epistaxis is quite common; it may occur during 
the first period of the disease, but is more frequent during the second, at which time 
the general tendency to hemorrhage is developed. Next to epistaxis, hemorrhage 
from the buccal mucous membrane, and especially from the tongue, the gums, and 
the lips, is the most frequent. 

In mild (^ases of yellow fever, ccnvalescence is quickly established. Instead of 
the usual depression which marks the second stai^e of the disease, the patient, after 
a fever of 3 to 5 days' duration, may enter almost iinniediately into convalescence, 
and within a week may be ready to resume his usual avocations. But in severe cases, 
convalescence is often slow and may be interrupted by various compUvaiions — paroti- 
tis, buboes, furuncles, abscesses, nopatitis, diarrhea. In the army, experience shows 
that but few of those attacked are able to resume their duties in less than 10 days, 
and a considerable number remain in hospital from 30 to 50 days. Blair found the 
average number of days during which patients were retained in hospital after con- 
valescence was established to be 6.55 for mild cfises, and 7.91 for grave cases. 

liclapses occur for the most part during the early i)eriod of convalescence, or before 
it is fairly established ; they are generally regarded as even more dangerous than the 
first attack. Occasionallj' a relapse, or second attack, occurs as late as from 2 to 4 
weeks after the termiuatioa of the febrile period of the first attach. 

PROGNOSIS. 

The prognosis in yellow fever should always be guarded, for not only is it a very 
fatal disease in its severer forms, but cases which appear mild at the outset may 
suddenly assume a grave character. It is more favorable in the case of women and 
children than with men, and is especially unfavorable in those of intemperate habits, 
and in plethoric persons who have recently arrived in the infected locality. The 
principal guide in forming a prognosis at the outset of a case is furniBhed by the 
temperature observations. When the body heat does not go above 103^ to 103p F. 
during the first two days, a favorable result maybe anticipated. Later, the amount 
and character of the urinary secretion is the most important prognostic indication. 
When this is scanty and heavily loaded with albumen, the case is very grave, al- 
though the general appearance of the patient may be favorable, and he may insist 
that he is **all right" and wants something to eat. On the other hand, hopes of a 
favorable issue may be entertained even in cases characterized by great prostration, 
and in which the hemorrhagic tendency is pronounced, if the urinary secretion is 
tolerably abundant and the quantity of albumen small. The throwing up of black 
vomit is by no means a fatal sign, but as a rule the passive hemorrhages which occur 
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iliiring ihe souojid stage of the disease are of grave Import. E)>ifit:k:ti9 ooaiirriu); 
dining the firat atage lias been uouiiiijorud by soiuo aiitburu a favoiablo evi'ut (I). 

The early appoariiuce of Jaaudiue iu aa uuravorublosigu ; aa isalsofreciudut vmnit- 
ing and ^eat diatrusa and tuudcrneBa \a the epigastric regiou. lutouise and lung 
coDtianed inJectioD of tbo coujanctivie, ^iviaf; the eyes a fler^'-red color, ia unfavor- 
able. Deiiriam, groat restileasDeas and jaatitation, and siRbing reBpir.ition, are all 
aymiitoniH which give reoson for anxiety as tu the result. 

The prognostic indloationa aa furnished by temperat ure ohservatiotiH are shown in 
the following table, made by the writer, aoino years Hince, from a seriea of cases in 
wbioh a complete and careful record had be-en made r 




MORTALITY. 



a greatly in dlffbront epidemics and among 



The mortality from yellow fevor i 
diUmetil clnssBH of tbocommnuity. 

Among the uativoa of cities iu which tberlisease is endemic, or in which it hnsfre- 
qui'ntl.v prevailed aa an epidemic. It may lie aa low as from T to 10 pet ci'nt. Olio 
reason for this comparatively smnll morlality is found in the facit that a aonsiiierablo 
propuvCioo of the oases iu aocli a community are among children. Among uuaooli- 
mated iKlulta thu uiortiility rnnges from 30 to 00 por cent., and under curtain circum- 
Htnncea even exceeds llie latter flgnr<\ In the great ['biladelphia epidemice of the 
lost and the beginning uf the present century, the mortality wils from 30 to BO pur 
cent. In tho French Antilles, ancordiug to Dotronloun, the mortality dnring the 
years 1851 to 1857, incbisive, ranged from 12.!l per cent, to 50 per cent. Ulair gives 
tbe iiiorlAlity at thu Seumuu'a Hospital at Ovorgetowu (DeJiiurara) In Iti'iB aa 111.5 per 
cent. 

At Vera Crnz the mortality for 7 yeara (1875-1881) according to Dr. M()lintt's 
itatistica, was 41,78 percent, in the hospital for men. and 41 por cent, in the hoapitai 
for womisn. Tn Kio Jonoiro the mortality for tbe yeni' 1B7IJ wiut I'A per cent. In 
the epidemic of 187!) it waa ^(.;! per ooiit. 

Tho mortality among the tipauiah troopa in Cnba, according to the atatistica of 
Dr. Baatarrucho, was, in the year IBa."), 24.31 per cent., and iu the royal navy 17,8 
percent. 

Ur. Bemiaa gives tho mortality rate for the city of New Orlcaua, during tho great 
opidomla of 1871^, aa m.lHi, and clHsaiCying the cases aeoonliiigto ago. has cuiialriiot«d 
a table which we have used on a preceding page (p. 5/2). 

The day of death ia given by Berenger-Feraud as follows, in a total of Ifirat caaca 
occuring in the French Autitlea : 

Died on the second day, lli — 1.5 per cent; third day, 56—5.3 pur cout.i fonrlhday, 
141— 13.4 per cent; fifth day, Hi.'i— 15.7 per cent.; aisth day, 177— Itl.tt por ceul.; 
aevcuth day, 151—14.3 per cent.; eighth day, Ij9 — U.S per oent.; ninth day, 42 — 3.t) 
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per cent.; tenth clay, 35 — 3.3 per cent.; eleventh day, 28—2.6 per cent.; twelfth day, 
34 — 3.2 per cent,; thirteenth day, 25—2.3 per cent.; fourteenth day, 21—1.9 per cent.; 
fifteenth day, 8 — 0.7 per cent.; sixteenth day, 7 — 0.6 per cent.; seventeenth day, 
13 — 1.2 per cent.; eighteenth day, 6; nineteenth day, 6; twentieth day, 7; twenty- 
first day, 3; twenty-second day 2; twenty-third day, 5; twenty-fourth day, 3; 
twenty-fifth day, 3 ; twenty-sixth day, 5 ; twenty-seventh day, 1 ; twenty-eighth 
day, 1; twenty-ninth day, 2: thirtieth day, 1; thirty-first day, 3; thirty-second 
day, 1; thirty-third day, 1; thirty-sixth day, 1. This table shows that 67 percent, 
of the whole number died during the first week, and 82 per cent, during the first 10 
days. In a similar table constructed by Dr. B. A. Clements, of the United States 
Army, out of a total of 111 fatal cases, death occurred, during the first week in 73 per 
cent.; during the first 10 days in 82 per cent. 

DIAGNOSIS. 

Notwithstanding the well-marked features of a typical case of yellow fever, it very 
often happens that the early cases in an epidemic are not recognized, and even in 
fatal cases, with the assistance of an autopsy, physicians not previously familiar with 
the disease often differ as to the diagnosis. At the outset of an attack, indeed, there 
is nothing sufficiently characteristic in the symptoms to enable even an expert to 
decide definitely that the case is yellow fever, although there are certain indications 
which may give him a strong suspicion that it is. The flushed face, fiery red eyes, 
pointed tongue, supraorbital pain, rachialgia^ etc. When such a case occurs during 
the epidemic prevalence of yellow fever, or in a stranger at one of its endemic foci, the 
inference usually is that the individual has yellow lever; but this inference is some- 
times a mistake, and more than one stranger is sent to the yellow fever hospital (Jura- 
juba), of Rio Janeiro, who turns out to have some other febrile complaint, sometimes 
one of the eruptive fevers. A case in one of our own seaport cities, with precisely the 
same symptoms, occurring at a time when yellow fever was not prevailing, would 
almost infallibly be pronounced "malarial fever," or "bilious fever," or "remittent 
fever," as soon as it was evident that it was not one of the specific eruptive fevers. 
And this diagnosis would very probably be maintained if no evidence could be found 
that the individual had been exposed to yellow fever, even if the further clinical his- 
tory of the case corresponded with that of this disease. It is in this way that a series 
of cases, occurring perhaps in the practice of several difierent physicians, at the out- 
set of an epidemic are frequently called by some other name. The fact that the early 
cases in an epidemic are sometimes of a mild character adds to the liability to error. 
A man has a chill followed by fever, and receives in the next 48 hours several full 
doses of quinine; at the end of this time his fever has disappeared, and with the 
exception of a certain amount of debility, and perhaps an irritable stomach, he feels 
quite well. The inference is that he had an attack of malarial fever which was cut 
short by the treatment ; jierhaps it was so, but the inference is the same in either 
case. I have seen cases in the hospitals of Vera Cruz, for example, in which there 
was a slight amount of albumen in the urine, and in wUich the dej^ression und slow 
pulse following a single febrile paroxism of brief duration seemed to me to be char- 
acteristic of a mild attack of yellow fever, but in which the diagnosis was malarial 
fever, and the brief duration of the attack was ascribed to the full doses of quinine 
which had been administered. I have seen precisely similar cases during the i)reva- 
lenceof an epidemic of yellow fever, in which no quinine was given, and in which, not- 
withstanding, the febrile paroxysm was of brief duration and did not rcLurn. For 
example, the case represented by tracing No. 1 in the cbart. This case by itself coiihl 
not have been diagnosed as yellow fever, but occurring as it did with several others of 
the same mild character, side by side with severe and fatal cases of this disease, I did 
not iloabt that it was due to the same specific cause, and was in fact a case of yellow 
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Tliu iiciiiirri'iio^, in ui^uiitliurii MtMiiurt, of » groii|> of uhhoh of iqiliu mural (ovvt, iu it 
particular liioality, eapodaliy wiiuii); tlio oulurud p^ipiilatiuu, hIioiiIiI always aroime 
Husjilciuu ami land to iDvestittatiiiu. Wliau in aueh a, oity, ur lu any place witbiu 
tlje liuilte of yi>l low-fever lavoHiou, aud ilurLug tLe aiimiuer luotithH, wa hear that a 
■' lualignaat fortu of malarial fuver" has api,iesred in a ueitain limited ariaa, a siDglu 
hoDse, oTHiinare, or diitrict, we bLaII not be apt to go wroiigin theiDferenoc ttiat the 
dixeoBa ia y alluw fever. Mulij^nant fnrmB O'f malarial fever holoug to the canutjy 
rnther than to the city, and caseB do not 0C4iiii in grnups within city liniita, where 
tiio inalarial poiiioQ is not generated in ita must iiitonae forni, if nt ail, Fumierly, 
very tnuoh iinoertniuty as to dinguoais arose from mistakaii iduaa na to the etiology 
of the diaoaso. A aoosidarahle niiiuher of iihysiciaua iu the Uiutod States mfttntalued 
that yellow fever autl thu malarial fevers are closely allied if uot identiniil dtsenHea, 
Ana to the same general uanaea, and tlin idea wtM very prernlont that, under the io- 
Itnence of meteorological eonditiona, a mild form of malarial fever might he trans- 
formed into the nialiguant yellow fever. Under tliia idea, phyaiciaua felt jastihud 
in calling the mild cases in an epidemic ma.larial fever, and in reserving the name 
yullow fever for those in which a yellow skin, highly alliniuinuDa urine, aud black 
vomitmakenpthecliiiioaltableaiitQ which tbey gave the name yellow fever. Of these 
three pnimiueut features, only one ia a cuDBtitut character which can serve in eatabliah- 
ing tbo dinguoaia iu mild cases. This is the pieaonoe of albumen in the urine. At aome 
period of the diseaae, even in the mildest cases, there will be a distinct truce of Hlbu- 
men in the nrine, aa shown by the usnal tests, and tiiis will generally he Kulllciimtly 
abundant to leave no doubt in the mind of the obaerver aa to the nature of the pre- 
cipitate. In til ooaea occniriug during an epidemic in Jamaica, Llounut foand alhn- 
meu preaeiit far the first time: In 3 coses on the QraC day; in 11 uitaes on the second 
day ; in 1!) cases on the tliird day ; in 14 cohds on the fourth day ; in 6 coses on the 
Dftb day ; in 4 cases on the aixth day ; in 4 cnaes ou the seventh day ; iu 1 aaeu on 
the eighth day. It will be seen that in by far the larger number of cases the preti- 
euce of albumen waa verilied on the aecoud, third, or fourth day. The value of Ibis 
test in the dllTerential diagnosla of yellow fever is indisputable. It is true that a 
trace of albnmen Is somutimea found in the uriuo of severe cases of fevers of malarial 
origin, but in cases of yalluw fever of equal Boverily, as compared with tbi^ae, the 
prouipitate would, as a rule, be very abundant on the third or fourth day of aickncaa, 
foriniug a deiioait to the extent of one- fourth, to one- half Ibe contents of the teat tube, 
or even more. At the same time, a microsc-opioal exaniinatiuo would ahow the praa- 
ence of numerous granular casts from the tubiili urinlferi. 
These are found also, although iu u smaller uumhor,iu the urine of the milder cases 
• during tho aecond stage of thu iliaease. For diagnoatic purposes the character of 
the febrile paroxysm, and especially the phenomena following this, which mark tlie 
second stage of the discaae, are the moat important. The characteristics of the 
temperat are curve are auEBciently shown by the charts of typical cosea in page 6T, 
It moat be remembered, however, that while the atago of depression is commouly 
marked by a normal, or oven snhuormal, temperature, in a considerable nnnihur of 
severe aud fatal cases thu temperature etill remains a degree or two above the 
normal when the cool skin and stow, soft pulse would indicate, if the thermometer 
were uot used, that there waa complete apyrexia ; or again, the skin remaina dry, 
and the patient falls into a typhoid condition, with a fluctuating temperature, 
without having bail a complete remission uf febrile heat. The second stage of the 
disease is, however, commonly well marked iu nonfatal eaaea, and Is its most chu- 
racteristio feature; the remarkably slow aud soft pulse, the evident prostration of 
the vital powers, although the patient may be cnmrortable and even cheerful, and 
deairoiuj of getting op, or of takiug food ; the yellow tinge of the coojonctivni and 
akin — not always present ; the tenderness on pressure in the ejugastrii! region, and 
often a teeling of weight and distress in this region, attended wttb \atA\\w. 'Ovv.^-nv 
aud vomiting of a trauspaieut aeiil Huid, ot oI lUe i:\iiu;attV»vw\i\ii \i\?uX '*'i'»^-'^"-i ''J** 
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ttuidoncy to passivo lieniorrhago frum tlio inucouH HurfacoH of tho inoutli or nose; 
oozing of dark blood from the guiuH^ or lips, or sides of tbo red and fisHiired ton^ruo; 
tbc scanty urinary secretion and tbc presence of albumen, usually in considerable 
amount; all of tbese symptoms constitute an ensemble that for tbc practiced eye and 
baud is unmistakable. 

The differential diagnosis from bilious remittent fever, with which yellow fever has 
frequently been confounded, is not always possible at the outset of an attack, but 
the contrast in the complete clinical history of the two diseases is sufllciently strik- 
ing. Remittent fever, as the name indicates, is characterized by periodical remis- 
sions of the febrile heat; this is, however, in severe cases often not well marked so 
far as exact thermometric observations are concerned, and is rather a remission, 
usually occurring in the morning, of the general symptoms — bead.iche, vomiting, 
heat of surface, rapidity of pulse — than a decided lowering of the body heat, as shown 
by the thermometer placed in the axilla. But, as a rule, an attack of remittent fever 
is made up of a series of paroxysms, each of which may be inaugurated by a more or 
less distinct chill; while yellow fever is essentially a disease of a single paroxysm, 
in which, as shown by our charts, the acme of temperature is reached early in the at- 
tack, and tho. remission is characterized by a descending line extending often throngb 
a period of three or four days. In remittent fever, on the contrary, the fall attending 
the remission is an abrupt one. The tongue in remittent fever is usually heavily 
covered with a yellowish or brownish coating, it is broad, and often marked upon the 
margins by indentations made by the teeth, showing that it is swollen. In yellow 
fever the tongue is usually narrow and pointed, often tremulous; at the outset of an 
attack it may be comparatively clean, or it is covered with a thin white, or lu'avy 
cottony coating — occa8i<mally yellowish. The yellow color of the skin in bilious re- 
mittent fever does not differ from that of simple jaundice, and is very persistent 
when develoi)ed; it is, however, far from being a consta'^.t symptom. The same is 
true of the jaundice which is occasionally developed during convalescence from yel- 
low fever. But, besides this, there is a more or less pronounced yellow tinge of the 
conjuuctivie and skin in yellow fever, which appears during the latter part of the 
first, or early in the second, stage, and which in convalescence quickly disappears. 
In fatal cases this yellow color is more pronounced, and may assume a dingy brown 
or mahogany color ; the dependent portions of the body after death have a liviil, 
mottled appearance, and the discoloration resembles that following a bruise which 
has produced an effusion of blood. In the malarial fevers the spleen is more or less 
swollen and tender, while in yellow fever it is not involved. In yellow fever the 
intellectual faculties are commonly unimpaired, at least during the febrile stage, and 
often up to the moment of the fatal termination; on the contrary, delirium is ([uite 
common in severe attacks of bilious remittent fever. In yellow fever vomiting of 
bilious matter is rare, and only occurs, if at all, at the outset of the attack; \\\uU\ 
later, the vomited matter consists of the fluids ingested, or of a transparent acid fluid 
containing flocculi of mucus, or of one of the varieties of black vomit; in remittent 
fever the vomited matters are nearly always cobred with bile — indeed, biliouH vom- 
iting is commonly a marked feature of the (lisease. In remittent fever, according to 
La Roche, the quantity of uric acid in the urine is notably increased, being in sonui 
cases eight times as great as in health ; in yellow fever it is diminishc<l — tlu^ amount 
of urea Is diminished in both diseases. Suppression of urine is extremely rare in 
bilious remittent fever, and extremely common in fatal oas(s of yellow fever; tho 
uniform i»resence of albumen in the latter disease has already been noted. Finjilly, 
the marked hemorrhagic tendency in yellow fever distinguishes this diseases from 
bilious remittent fever. 

There is a form of malarial fever, however, the so-called " hemorriiagic malarial 

fever," which is characterized by the periodical aivpearance of blood pigujent in the 

urine, with sometimes a tendency to hemorrhage from mucous surfaces. This is the 

Jfei^re di/i'cNifd melanMnque oi tho French authors. Tho clinical history of this disease 
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differs entirely from tlint of yullnw fttvor. Tlio iliHtiD^fiiixhing ubarautcrs are yiveu 
liy BermigBT-Feraud as Follows: 

"ProlonKedTasiUence in a malarial country is the rrioat powerful, and, iudeud. iii- 
diBpenntblo pradiHiiueiog cauM, 

"Tlio diBcnse is always prei'aded by nurnorons attoukB (if iimlarini faver, simple aC 
Unit, then more and more complicated, and taking in gnuural tiioro and more of a 
billons aspocti producing a very decide,! anieiiiiu, 

"Interna appears at tlie ontsst of the attack, and is nover wanting; it gives from 
tho commencement and tbrnngliont tlie nttaok a nnlform yellow color to the patient, 
varjing from greenish -yellow to a, decided yellow ocher. 

"The maroli in intermittent or remihtent from the Hrst, and thu pnltio, mine, and 
vomitiug follow very exactly the variations of tern pern tiiro. • • • 

"Tho vomiting iBliitinns, of a decided gruoti color; it is a constant symptom at the 
ontset of an attack, and Is arretted with the termiiiution of one atptack to reappear 
■with tho next. 

"After thu flrst, or felirile, period the vomiting continues, hut preserves tho same 
ohaTaoterB; it stuimi lineu a bright green, and when oolleotnd in a baHin it appears 
transparent, and is of n beantifnl emerald-green or olive color. 

"The t4mgne ismuist, broad, cuvured at first with a hiiavy white fur, which aoon 
receives a greoniflh tint from the vomited matters. The tongue is not red, either 
iipou il4 tip or edges; it I'omuius broad, heavily coated, and luuiat to the end of the 
malady, 

"The nrine is black frnni the oomuieucom'eut, and its color is characteristic, so that 
thu patii*nt biiuHolf is str^cli with it. It is usually abundant and frequently passed, 
and only has the muluiinric a-ijiect dnring the attack." 

In malarial hiematnria, us seen in this country, the urine varies iu color, accurdiug 
to the amount of blood pigment present, from a light red to a deep claret, or portor 
color. It is nsually aoid, and always albuminous. The pmsenoe of red-hlooil oor- 
pnucles has freqnently been demonstrated by mioroNOopiual uxa mi nation, and tube 
oafits, made np of granular matter and red isorpusclcs, are often preseut in the urine. 
Iu Ihe gravest form of the disease the patient falla into n typhoid cuudition, and iLt 
this time eplstaxis is likely to occur, ot there may be, in rare oases, bumorrhage 
ftuiii the stomach or bowels. 

Tim di&ereutial diagnosis between yellow fever and dengne will depend mainly 
upon the fatal ohnrootur uf the lint -men liuued disease, the presenue of albumen In 
the urluu, and tho heniorrhagie tundency, as ooulrosted with the absunoe of these 
foatnres and the skin eruptions and arthritic pains iu tlie other. Dongne, like mtlil 
yellow I'evur, ultuii terminates, after a febrile stage of dr) honrs' duration, iu coni- 
pleto apyrusio, and the patiouta are able to resume their ordinary oocaputions, 
althiingh feeling still' and Horn when making; any ninvumimt; more frequoutty there 
isa Tuturu of the favor attended by a rnbeuloid eruption, which ends iu desquama- 
tion, and is accompanied with a rotnrd of the arthritic and muscular pains. This 
stage may last Unt 'ioti days, or may be of much longer dnra'tiou, but in any casi: 
the disease is not attended with danger to life. 

The bUioHt tt/phnd of Griesinger presents some poiuts of resemblance with yellow 
fever, but the clinical and pathological foalares are sutSclentiy ditlinct (o make it 
Improbable that errors in diagnosis will occur when doe oare is taken. 

Quite reeeiitly. Dr. Diamantopulos, of Smyrna, has given an account of a disease 
DUder tho name of Igphiti' leteroidtt, which ie said to be distinct from thu bilious ty- 
phoid uf thu Oeruian authors, and which prevails upon the coast of the mainland, 
and upon the ishiniU of the jUlgeaii Sou. This name ha^ frequently beou applied to 
yellow fever, whiuh the disease iloseribod resumblus in many particulars, although 
no doubt diailnct from it. It prevails In tho sumuier and itntumu. Thu attack 
begins with a chill, rnllowoil by fever, iutonse hnadaeho, pain in bonU. 'aK^\^^v^»>, 
jactitation, etc. Thu eyes are dosoribed iw injeot^, ^\B\»i\nft¥., ■o.\i&, \\\vo»V, 'fioa 
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epigastriam is tender on pressure, the liver and spleen are more or leSvS enlarged. 
There is a remission of the fever on the third or fourth day, and the second 
stage is inaugurated by a general improvement in the appoaranco and feolin«;.s 
of the patient; later (fifth or sixth day), icterus is developed ; this is intense, giving 
to the whole surface a golden or orauge-yellow color. Ejiistaxis is frequent in this 
stage, and hemorrhage from the bowels, bloody urine, and petcchiiu in certain cases, 
show that the disease has a hemorrhagic tendency. It is said to prevail endemic- 
ally, or as an epidemic, and to be miasmatic and not contagious. Perhaps this is 
the same disease as was epidemic on the island of Mauritius in 18t)7, an account of 
which has been given by Pelioran in the Archives de Medecine navale (tome 3G, 1881). 
This author, after stating that up to the year 1867, th») opinion was generally enter- 
tained that malarial fevers did not exist in Mauritius, goes on to say that in 18G7 
''the effects were terrible and so unusual that the epidemic was ascribed to importa- 
tion." One of the reporters quoted by Pelleran gives the clinical features as follows : 
"The patient fell suddenly ill when in perfect health, often after a full meal. The 
skin became hot, the face red, the eyes injected, the pulse mounted to 90 or 100 ; 
the skin became yellow, the tongue dry and flossy, perspiration abundant, accom- 
panied by a cold breath, and exceedingly feeble pulse; afterward followed intense 
prostration, with intolerable pain in the back, loins, and region of the liver. The 
poor patient after 20 to 30 hours died in a state of collapse similar to that of cholera. 
Another character of the fever was its tendency to relapse, to occur at all seasons of 
the year, in dry, elevated localities as well as in those which wore low and damp, and 
to be accompanied by hemorrhages. 

It is evident that those fevers, if they prevailed in the same areas as yellow fever, 
might give rise to confusion in the diagnosis; and also, that our knowledge of the 
pathology of tropical fevers is far from being complete. 

Many of the physicians practicing in the French Antilles recognize a fever called 
by them fietJre inftammatoire as distinct from yellow fever. Berenger-Feraud has 
shown, however, that it is iu fact identical with this disease, and only rox)resents one 
of its grades of severity. 

TREATMENT. 

The unsatisfactory results obtained in the various methods of treatment proposed 
are shown by the fact that a majority of the physicians in those parts of the world 
where yellow fever prevails, who have had an extended experience, agree that active 
medication is injurious, and have settled upon an expectant or symptomatic treat- 
ment, with careful nursing, as giving the most favorable results. Yet the records of 
the past show that a certain proportion of the cases recover under all modes of treat- 
ment, even the most active and opposed to our i>reseut views. The famous Dr. Rush, 
of Philadelphia, was thoroughly convinced of the advantages of copious bleeding dur- 
ing the first stage of the disease, and ascribed the more favorable results obtained in 
the epidemic of 1793 as compared with those of 1741, 1747 and 17(52 to the more liberal 
use of the lancet. Venesection was often repeated from five to ten times by Rush and 
other practitioners of this date, and the amount of blood extracted often exceeded 
100 ounces — 150 and even 200 in some cases. This excessive bleeding was soon 
abandoned, but the propriety of drawing blood at the outset of the attack was main- 
tained by many practitioners in the United States and the West Indies for many years 
after the "heroic"' treatment of Rush had been abandoned, and the statistics ottered 
in favor of this practice certainly compare favorably with the results obtained at the 
present day by expectant treatment. Thus Dr. Catel, who was in charge of a mili- 
tary hospital at Martinique, reports that, out of 170 patients treated during the first 
24 hours by bleeding, 5 only died — a mortality of 1 in 35; of 108 treated on the second 
day, 11 died, or 1 in 9; and of 143 treated on the third nay, 40 died, or 1 in 3. Dr. 
Lfofort, a phy8^c^l^\i of the same place, also reports that 4 out of 5 of those bled on 
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llie first ila^ recovoroil, ami iMSortB thiit on llie Moond tiny bluod-lutliii); iLfloidfl aix 
times legscliaiice oCsiioceBs (LaBodie), 

Tlia Iniioet lias boeu (-aLiroly ulmudonuil, iii occordunoo with the diiitiKod Tiews as 
to the pAthuloftf uffbbrilt) aflBotioni, but ib may be quuHtioiind whotboc in tliopletli- 
iiria nnvr-ooniura in trnpicnl n«glons, whii riirnisti bo litrgn a ijiiula to the mortality 
lint front yelluw fuver, a HlnRle blucding at llie uiitsct of LLu iittHck uiigbt unt still bo 
prnoticed wltb bene tit. 

KmelUt wera formurly coniiidereil au esaential part oftbo uutipblogintic troalmi>[it. 
We Hpeak uf tliuin ouly to cunileniti tb»ui, extopt in tliow isomb in wbiuh at the oiil- 
Bvt of an attaok tbure la uvidsuce that tbe Htoniucb coutuiiia nndij^eiitiiil and fnrmunt- 
InK iriaterinl whiub la tins uaiiae of iiiinsun auU itiittreaii. In thin cnan a simple emu tic 
may lie oilniinlHturod, with tbo aols ob,|octuf unloading tbe BtoinMih. 

Furgulivef bave at all times been considored naeful at the outaet of an attack of 
yellovr fever, and it Is tint standard treatment, wborevor the disease prevails, to ad- 
minister a catbartic nf sanie kind as soon hh tbe patient comes nuder ohKevvatinn, 
Opinions dilfer as tothobest form of oatbartlo modicinei some prefer a mercnrlal, 
•ome ft saline, and o(be;s a fnlt dose of oleum rioiut. On account uf its prompt and 
Ihomiigh action and the absence of irritating propcTties, the last men tinned medicine 
isafavorite in our own Southeru cities, in thu West Indieaund in Brazil, especially in do- 
mastic praotrice anion); tiie Creole popniatlnn. Tbe dose nsnally given might aeem 
escessive to those who have not seen its favorable action ; half a tnniblur full, or 
oven more, is the common dose for an adult— 2 to 4 llnid onncos. Many pliyslcinns 
still prefer a moronriai pnrgo, followed, if necesBOry, by a saline cathartic, and oahi- 
inol ia the mercurial usually Heiaoled. TbiB was formerly given by some praclition- 
ors in enormous dosua— 40 to 00 grains— for its "aedutivu" effect, and hy uthera 
In re[>eatod small doses as a " sail van t." Dr. Kiisfa Introdnocd the nae of mercnry oa 
A aalivant in the treatment of yellow fever in the opldcmio of 1793, and " euuonriigud 
by Ibe goml elfects observed on that occasion from a salivation, he wna induced the 
next year to excite it as early as posHibla in all those cases which did not yield 
immediately to bleeding and pnrgi'ig. He wasdelight>d to lind that it immediately 
Bttniotod aud oouoentiated in the month all the soatlercd paiua of every pnrt of tbe 
body, checked nausea and vomiting, and gradually, when It. wait copiona, reduced 
tbe pulse, thereby preventing the iiecessitj of further bleeding and purging." He 
nseil mercnry still more extensively in 1T97 ; and during tho memorable epidemiu of 
17!>M a salivation was found by him to lie the most certain remedy of' any that wna 
nsod ill tbia fever, lor be "did not lose a alngle patient in wliom the nieruury ncled 
upini the aalivary islands" (La Roche), It \» scarcely necessary to remark that this 
treatment has been entirely abandoned, and when calomel is given l^day It is osii- 
ally for its cathartic efl'eot, or for itssupposed action npon tbo liver. It may be, how- 
aver, that it In iiaeful in another way. As we have indieated indiscnssiug the etiology 
■ of tho diaeaae, it seems extremely probable that it is caused by a microbe whose habitat 
is in the alimentary canal. If this is in fact the case, the indications are appnruul, 
vix, to keep the ;irimiR vim as nearly empty as possible, au that the multiplication 
orthoupeoiflo microrirganiam may be restricted hy want of pahiilnm ; and also for 
tbe purpose uf removing the microbe and itn poisonoua products; aecoud, the admin- 
latratiou of germicide and antiseptic remed les, nit h a view to the destrnotion of tho 
germ, or at lonat of restricting its developniunt. In carrying out both of these indi- 
cations itwili be neoossary tu avoid auy measures which would induce gastric or io- 
teatlnal irrttution ; for, as wu have seen, the gnatro- Intestinal mnooua membrane Is 
In a byperiumlo condition early in tbe attack, and exporiniice boa demonstrated that 
this condition is aggravated by active medication, or by the presence of food — even 
the simplest— and that the gravest danger may result from tbe administration of auy 
thing wfaleh may add to the irritation of the stomach or Intestiuo, tbe nomial func- 
tions of which seem to be arrested aa a result of tbe action of the t( 
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catliJirticN witii grest oantlon, if they Hwm «atled fur aftev tho Mcoud day of tbe dis- J 
eitse. Aa a ru1e,~U will be best U> spare tbe etoioftoh, auil to moTS the buwelabjixir- I 
gativo Diiematn. ' I 

The prevniltnt; npininn that yellow fever ia closely allied to the malitriftl fevora 1 
led many physloiauB, diiriog tlie tlrst tinlf of tlio iircnoiit imiitiiry, to iirnscriha. J 
iiniiiine in tlie expectation thnt it might proven H|>ecilic iu thisdigonse. This ex- I 
puotiitioD was not rulLllled, but there are gtiil a certAiD utiriiber of eiiierieeoed I 
phytiicianH ^ho thiuk » fnll dose at the outlet of an altauk tu ho bcnefiuial ; otheni 1 
eoTisiiler it iiijiiriona, and as a rule it hns heea abandoned. There ie, honever, niacb I 
evideuuo in favor of the praotioe, althoDgh tbe benoQli) to be derived from it have J 
uu dtiiibt lieeu overel^ted. Dr. Feuuer, in his account of the epiduuiio of 1840, ] 
Btulea that tlisrusutts obtained iu tbe ahoi'tive luethud of treatment by qninlne wore 1 
eutirely Biianeasfnl. The dose given wiui from 20 to 30 grains, with a moderatft | 
qnantity nf moriihiue or oplnm, after having unloaded the boweU with a pnrgatlve | 
enema. Dr. Feuner aaya: "This would generally reduce the vssonlnt andnerTOOB 1 
excitenieut oomplct^ly iu tbe oonrse of a few hours, throw the patient into a proruaa I 
perspiration, relieve nil pain, ucid produce sleep." This is certainly a very desirable I 
result, and while to-day it is generally admitted that quinine has no siiecilte aotiou I 
in yellow fevei', and Ihat after the lirstdaj or two it is liable to do haraihy irritating | 
the aiomaoh.the writer is disposed to thiuk that, as an aotipyrelto aud nervana I 
sedative at the outset of tbe attack, it way ofleu be administered with advantage, I 
This wan tbe conviction of some of otir must oxpL'rieiiued army nurgcnns who en- I 
oooutered tbe disease at Vera Crun dnriiig tlie MeNJcan war, and aubaequently in I 
New Orleans. I 

Dr. Anderson, of Mobile, wlio, with hin aHSouiate iu practiue, treated a large num- I 
berof cases duiin); tliu epidemic of ISTkI, nnya: "Tbe marked and almost magic j 
etl'iiot of a targe dose of quinine at the outset was so apparent that they (himself J 
and associate) would have oousidered it little short of trilling with human life to 1 
have adopted any other treatment. Tli«y will not deuy that there were cases in. I 
which it did no good ; iu fact, iu thnse ciues where there was at the commenoement I 
decided cnngeatiou of the hraiu, it may sometimea have douo barm." 1 

Blair, whiiaD oiperienoe was very axteuBive, aud whoso treatment seoma to bavo I 
been uunsnally Buccesafal, gave 20 graina of oalimiol and 25 grains of quinine at the ] 
ontBUt of an attack, and under certain circumstanoes repeated tbe d»w several tiiuus. I 

Dr. Poroher, of Charleston, follows Blair'a treatment bo far aa the Hrst dose ia eon- J 
cenied, but proti«t« against a repetition of it. We thiuk be isquite right Iu this, and I 
that his remarks upon trenlmeut are e!(tremely judicioua. In some of tlieuew anti--l 
pyrotius and nervous aedativea we have sgenta whiub are probably superior to qni-< I 
ninefor reducing tbe temperature and relieviug the uervous symptoms; faTOntblvfl 
reports have already been made with refareiice to aouiu of these. In tbe epldeiuio om| 
last year (IHST) at Key West, Drs. Porter aud Schweriugcn used antipyrld, aa tbeji j 
believe, to the ailvantage of their patients; it has also bceu prescribed quite exten-V 
aively in Havana, but I have seen no exact statements aa tn the results obtained.'l 
Nageli, a Gernian physician practieing in Rii> .laiieiro, has given a very favorable ao-4 
(Minnt nf rosnlta obtained in the use of kairin. According to this author, of tovan^l 
cases treated rrom tbe beginning, five of which were severe (throe had black vomit)) I 
all recovered. The course of the disease -was not shortened, hot the fever ia said to J 
have been controiled. The medicine waH adniiuistered from Ibe outset JQ doses of J 
I granmie every hour, in oapsiilus. This treatment is said iu bave quickly reduced J 
tbe temporatui'e, after three or four doavs, tu :f6° (100.4'^ F.) or beluiv; at the aam^l 
time abnndant perspiration occurred aud tbe pains wei-e relieved, DimeB of one-half J 
a gramme were given every hour after the tempuratnru was ruduced to tbe normal tvM 
keep Itfrumagaiu mounting. Iced drinks were given, but no food ; after the fourth otV 
fifth day it was sometimes necessary to Increase tbe dose to l.r> to'^grauimesinnrdaCfl 
ia coutrol Clio rotarn offover. The urinary secretion continued during tbe lue of the*! 
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reniud;, aod Nagelf lluiiiglit thitt leas albiiuLun wm prcseat tlian in sluilnr cuaos not I 

so treated. As tho accouut of this metliod of treattnuiit was puliliabed in 16S4, and ,1 

we bave not huard tUaC It baa been adopted Id any exCeot ill Rio, tbe auppositioa is I 

that, like mauy other motboile, it bas not stood the teat of falter experience. In the I 

feeble aoudltiou of the heart in Che secoud atago of yellow fever, wo should aDtioipate I 

tliat tbe large dosoa adiuinistered, aa uinoh as 14 griimmos in the 24 honra, mi);ht be I 
daugerous; bat as all of Dr, Mogeli's patients are saiil t^ have lecuvured we cau not 

urge this objection. . 

Many of the French phyaioiaiis adniiniater bromiili- a/potuinliim naaiiervoiissedativo, 

bnt ice anticipate that antipgrin, or une of tbe inore recent remedies of this class, I 

will be found thu must nseful in meeting this indication and for the reduction oftem- I 

peratnre; there is uo raaaon to expeut, however, that thoy will prove to bo specif- I 

ics — thoy simply meet oertain indications in the eymptonintic treatment of tbe dis- 1 

ease. Some of the phjsiuiaus iu Rio Janeiro have prescribed jaJiorandi, and think I 

well of it, without, Uiiwevcr, cluimiiig that it haa any specific power. When theskin I 

is hot and dry it may serve a usefnl purpose, but it will be necessary to gaard I 

against the depressing eB*eot« of the remedy. Recently, Dr. Hebersmitb, of the Marine J 

Hospital Seivioe, has given the muriate of iiilocarpin in several oases, and he thinks 1 

with good results. Doses of oue-oighth to cue-fourth grain were given hypodermi- I 

oally, and prudnoed prornse perspiration, with reduction of leniperature. Biitassev- I 

eral of blHoasos were colored pertums, and the initial temperature was moderate in I 

all, we are not prepared to admit that recovery was dne to the administration of this J 

medioine. I 

Aconite, digitalis, and veratrine have been tested in tbe West Indies and elsewhere, 
in full sedative doses. Feraud says of these medicines that " the attempts, although 
sufficiently numerous, have not yet furnished any decided results." After a careful 
trial of digitalis in doaes of 2 to 3 grammes ^30 to 45 minims) of the tincture per diem, 
tlie author qnoted arrives at the eonclnsion that iu mild cases it seePDS to cause the 
fevev to fall mure qiiiDkly, but in intense civses it had not the same power. His gen- 
eral conclusion is, that aconite, digitalis, and vetiitrinc are superior to iguinine, and 
that in moderate doaes they are useful in allivying nervous excitomout, and iu nioder- 

atiag to a slight extent the fever, The writer has been in the habit of giving small I 

doses of aconite, in combination with a mild diaphoretic, during tbe febrile stage of I 

yellow fever, and has thought that some benelit was derived from tho treatment, 1 

although it must be confessed Ibat this has not been very marked. 1 

Dr. Bemiss, of New Orleans, writes of this class of medicines as follows : 

" It is the practice of some physicians to attempt the reduction of fever by large 

injeutionsof cold water, which are siiid to prove very efficient antipyretics. Aconite, I 

veratram, tartrate of antimony, and ipecae &re freqnently exhibited. A uantloaa nse | 

of one or the other of the first two on this list may prove beneSoial, but their injn- I 

dicious or careless exhibition may do irreparable hann. We havt aem dii/Ualiii prgdHce | 

vnqueslionablii good effi^l la luiligaling fever, diid have often admiaiatercd it in doea of I 
UUrlg Id slity drops of the liiiclur» eeery third or fonrlh hour. It is best to give it in 
solutions of acetate of ammonia or potash." 

Dr. Porcher, of Charlestoo, gives the following mixture as a gentle dinretio and i 

diaphoretic, J 

1^ Aoetat^ of potash, 3 i J 

Citrate of potash, 3i I 

Morphine, gr. j 1 

Camphor water, ^ v1 

H. A dessert -spoonful to be given every two or throe hours as long as there is heat 

Borne fbrmiila of this kind, wbicli has a fi^entle sedative aud diapboretio effect, is 
nsefnl so long as it does not disturb the stomach. Many practitioners xc&^Jl'o. %:(»'<&. 
giving any medicine at all, but permit the palieula \a s'wb.Woii ViXa tA Kw, *k wm)S&. 
4007- 6 I 



82 ETIOLOGY AND PKEVENTION OF YELLOW FEVER. 

qnantities of ice cold water at frequent intervals. This we quite approve of, or iced 
carbonic acid water may be given. Others again give warm drinks to promote perspi- 
ration. This is the standard ** Creole treatment " in New Orleans, and in many parts 
of the West Indies. As the mortality among this class is small, they are well satisfied 
with the results obtained, bnt many strangers, un acclimatized, who have receive^ 
the Creole treatment, die, in spite of the dose of castor oil, the hot pediluviOy and the 
orange-leaf tea. This treatment, with careful nursing is, however, infinitely superior 
to the active medication of the novice in the treatment of this treacherous disease, 
for it is very easy to kill yellow fever patients. 

Dr. Pardinas, formerly director of the Military Hospital in Havana, gave full doses 
of the ir.ferri chloridi throughout the disease, aud without claiming for it any specific 
virtues, he was convinced that the mortality was less under its use than in other 
methods of treatment with which he was familiar. The director of the Jura-juba 
Hospital, at Rio Janeiro, gave me the following formula, which, after trying many 
different modes of treatment, he has adopted as being, in his opinion, the best: 

Ec Perchloiddo of iron (norm.il solution), grammes iv 
Tincture of iodine, gramme i 
Distilled water, grammes 400 

M. A tablespoonful to be given every hour. 

Some physicians in the United States have also used the tincture of the chloride of 
iron in full doses, and have reported favorable results ; but it has not come into gen- 
eral use, even in those places from which the favorable reports have come. In Sa- 
vannah, during the epidemic of 1854, it was prescribed extensively by Drs. Wildman 
and Harris. The last named physician reported that, out of two or three hundred 
cases treated in this way, he only lost six. La Roche, in commenting upon this re- 
port, says: ** Unfortunately the remedy, though so advantageous when administered 
to the sufferers of Savannah, was powerless in the cases of those to whom it owed its 
celebrity, for both Dr. Wildman and Dr. Harris fell victims to the prevailing epi- 
demic.*^ 

Baths of all kinds — hot, cold, tepid, medicated — have been given in yellow fever, 
and the evidence is varied as to their utility. The most judicious aud experienced 
practitioners are, however, in accord as to the danger of disturbing the patient to 
the extent demanded by frequent baths, and, as a rule, content themselves with hot 
pcdiluria at the outset of the attack, and with sponging the surface with cold water 
or evaporating lotions to reduce the temperature. Very hot or very cold baths are 
condemned by Feraud, on the ground that they are likely, even in the first stage of 
the disease, to produce visceral congestions, to which there is a great tendency in 
this disease. In the southern part of our own country, and in the West Indies, a hot 
mustard foot-hath, administered at the outset of the attack, is a standard method of 
treatment. The patient is wrapped in a blanket, and sits with his feet and legs im- 
mersed in a bucket of water as hot as he can bear, to which a liberal quantity of 
mustard has been added. This has a tendency to relieve cerebral congestion and 
headache, and often produces a free perspiration. It may bo repeated several times 
during the first 24 hours. Cold applications to the head and repeated sponging of 
the hands, arms, aud chest with cold water, give comfort to the patient, and are ot 
decided benefit on account of their antipyretic effect. Some practitioners recommend 
the use of tepid water for sponging the surface ; Feraud prefers a mixture of one 
part of aromatic alcohol with three parts of water; Dr. Peyre Porcher recommends 
** the assiduous and protracted applications of ice-cold water to the head, hands, and 
arms, as long as they are abnormally hot." This practice is justified by the results 
of his treatment, and we think it entirely safe and extremely useful. The knowledge 
that exposure to cool currents of air, or by removing the bed-covers at night when 
the weather has suddenly turned cold, is attended with the greatest dauger, on ac- 
count of the visceral cougestions— especially of the kidneys— which result from such 
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exjiDHiiro, liOK lud iiiauy iihysieinuH tii refrain from niakiu;f uhu of ualil lolioun to (he 
Biirtui:u. Tlie saiiiu upprehoiisiou tionaliH) lud toao e^caBsivl^ use of liltiiikitU, and tlie 
piiiir imtient, who Ja biirDln)^ ii|> with fever, 1b aotrioliiiiDH ntnotUeri'd in hlaukehi und 
uan^fully gunrdott to pruvenl liiiii from expnaiiit; hftiid or foot to Uii> iiir. 

Tutviitds tho Olid of the flrat etage, aud tiiruiighuut thsHcuond s(ni;o of tLe-diHooae, 
lliJK wAlchfatneas to prevent ux|io8ure of thu body Ui uuut Bin'roiitaol nil' is very dkcoh- 
onry ; hideod, it in iiuj>i>rCiiDt at all tiities if CUo oxtcroal tuiiiiiurature iu low, and 
HHpecinlly at i:i);li(, but Che object in view uau be ubtui'iinl without Iciadiiift the jia- 
tieut withblankots. IIu should beli}(litly uuvered, biitcaiisfiilly (junrdotl fromexpo- 
Hiim If tbu weivther is ooul. At the MUtuu tiiue tUe body ruuy be Hj)oO|;ed under tbe 
blaiiki^t, aud iced water appibd to tbu hoiul, faoe, liamts, uud aruie, diiriu^ the febrile 

HlftgO. 

l)eru]iger-FoTandspoak«liij;hly of the uHoof lar^eeneiuatauf cold WAtur, fr«Mjiieatly 
repeatuil, tLBBnieauaof redauiu); the temparature. He iiaa mmlo extunslve use of 
lliiu ma<le of treutmeut, luid has never i-uen any evil resnlCa from it. 

Tlie uae of ^imyiitms and it«iEflN(i to relievo viaooral congestion by ruvnluion to the 
sorface is appruved by uxporionced phyaici una every where. Wovi'^fereiinaiiiBDiiiiuid 
believe that, as a rnli!, they will ocoouiplisU all that cuu be expocled from a l)liHl«r. 
Tliu fueling of weight, dratrena, or a1)B«lut(.< pain in the e[ii){a»trio region, Attended 
with iiaiisea, which in largely dne to the liy peni'.niia of tlie gastrio inuoouH inembraue la 
often notably relieved by the application of a BiuaniBin to the epigastrium. The^iatierit, 
who has been restless and uncomfortable, will sometimes quickly fail awleep aftoi 
BUob an applioation. In the Miino way, cerebral euuguation and heailaobe may be re- 
iievnd by revulsives to the I'.xtrtiinitio.i, and lumbar pain by the application of a large 
sinapism to the loins. 

Tbe scanty urinary secretion, and often complete supprossion, in yellow fever, seems 
to call for the use of diuretics, but unfurtuLiately experience teaches tl.at the most 
rolinhle mudiciues of this alass do but littk good. Tlin kidneys are bust retiirved by 
tliuau luoans which promote pitrspi ration, und byrevnlsanta applied to the loins. 
Complete anpprpBsioii is ran^ly, if o»er, relieved by auy plan of treatment. In c^es 
with a hot, dry skin, and sennty urinary seoretiou, with lumbar paiu, iudioatingenn- 
gusliou of the kiilueys, wn slionid inspect heuefit from tbo hypiKlermic admiuistralion 
of the muriate of pilocarpine. 

Slimulaitli are rarely required before the fourth or Bfth day, aud must be gJvon at 
first oautionsly and in small doses, so as not to disturb the stomach ; later, faowevor 
thny are often abHotutoly demanded to sustain the fi«ble heart. During the seuond 
stage of the disease, when the pulsations of the heart often do not exceed forty or 
fifty to tbe minute, there is always a tendonny to syncopo; this is espeoially mani- 
fested during the night or toward murning, aud many a patient whose couditlou 
seemed satiafautory at the ovenlnj; visit has been found by his physician dead the 
next niornitig. This dangerous period may often be tided over by the use of stimu- 
lanla. When the stomach is very irritable, a little iced ebauipngue will oftou answer 
better tbau anythlni; else; but perhaps the beat form of stimulant is good brandy, 
givun in teospoonful doses at Intervals of half au lionr, mom or less, according to cir- 
cumstancea. It siionld lie given ice oold. Later, milk punch, English ale, or porter, 
may be given in liberal (|nantities, espeiially to tliose who are iu the habit of using 

Blair, whose opinion iu all that relates to this disease Is worthy of attention, pro- 
feisliock to any other form of stiranlouf. Me says: "Of all cordials the best is RIil-u- 
inb wine. Wliou of good qnality it is retained when everything else is rejected, and 
it is universally liked by the patients. I have soon the most eicollout elfecta from 
1I« UB8, and have often given it to the t'ltont of two bottles in twenty-four hours. I 
believe it has saved many lives, and know of no substitute for il." 

MHlicines administered by the stomach to control vomiting, aa a rule, are worea 
than aselesK Minute doses of morjfAlnd, administered hjpDAainvvtniVs,'! 
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nsefal in checkiug gastric irritability, but this is a dangerous remedy in yellow fever, 
and only very small doses are tolerated. Blair has seen stupor, prostration, and com- 
plete narcotism follow the administration of one-tenth of a grain. On account of the 
danger attending its administration, he thinks that it will be more judicious to place 
it in the index expurgatoriua of yellow fever. Bemiss, whoso opinion is of equal value, 
says: *^ Vomiting should be met with epispastics, blisters, ice, and small doses of 
opium, in combination with cherry laurel water and soda) bicarb.'^ An effort should 
be made to arrest hmmorrhage by the use of ergot, the beneficial effects of which are 
sometimes well marked. As it is not likely to be absorbed by the stomach, and may 
cause vomiting, it will be best to administer ergotine hypoderinically. 

During convaleaence the sulphate of qui nine, in moderate doses, or citrate of iron 
and quinine, or the standard preparations of iron and of strychnine, will often be 
useful as tonics ; and ale or porter or a sound wine in moderate quantities, will be 
found beneficial. 

The alimentation in this disease, as in the specific fevers generally, is a matter of 
prime importance. During the first part of the febrile stage no food is desired, nor is it 
required. It is best to give nothing in the way of food for the first three or four days of 
sickness; after this, if the stomach tolerates it, an ounce or two of iced milk or of chicken 
broth may be given every two or three hours. If the stomach is very irritable, a 
smaller quantity at shorter intervals may be given, and it will be best to give the 
milk in combination with lime water. If the stomach will not retain this, or if it 
gives distress, do not push it further, but support the strength by nutritions enemata. 
Even when the stomach is quiet and the patient craves food, it will be necessary to 
give only liquid nourishment for two or three days, and then to allow nothing but 
the simplest and most digestible forms of solid foods, for there is always danger of a 
relapse from imprudence in diet, oven in the mildest cases. 

Before closing this article the writer ventures to refer briefly to a method of treat- 
ment which is still too recent to permit of a definite conclusion as to its value. 
. This was suggested by me during my recent visit to Havana, and is an attempt to 
formulate a specific treatment in accordance with my present views of the etiology 
and pathology of the disease. The intensely acid condition of the urine and of the 
vomited matters^ and the fact that I have usually found the contents of the intestine 
more or less acid, has led me to think that a very decidedly alkaline treatment might 
be beneficial, and in view of the probability that the specific infectious agent is lo- 
cated in the alimentary canal, I have combined with the antacid selected an antisep- 
tic agent which is known to restrict the develoiioient of micro-organisms when pres- 
ent in very minute quantity. 

The formula suggested was as follows : 

1^ Bicarbonate of soda, grammes x, (150 grains). 
Bichloride of mercury, centigrammes ii (3 grain). 
Pure water, litre j, (1 quart). 

M. Sig. 50 grammes (3 tablespoonfuls) every hour; to be given ice cold. 

A letter recently received from my friend, Dr. D. M. Burgess, sanitary inspector 
at Havana, gives the following account of the results up to the present date. Dr. 
Burgess says : 

"Ten cases (six severe ones) have now been treated at Garcini by your alkaline 
and bichloride method and all have recovered ; none subjected to that method have 
died. Three were treated successfully at another hospital here. Four are to-day re- 
ceiving the treatment at Garcini, and about an equal number at each of two other 
institutions." 

This article in Wood's Hand-book of the Medical Sciences was 
written soon after my return from Cuba, in 1888. Since that time I 
have received much evidence in favor of the mode of treatment referred 
to at its close. 
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The following Preliminary Note upou a New Metboil of Treating 
Yellow Fever waa imblittliuil iu tiie Thorftpeiitic (liizette of August 
15, 1888 : 

In view of the roaent annouiinemont that :ruUow fever tins roa]ipo'<'i'B<l lit Florida, 
aod the pouibilitf lliat It may snoii prevail im nn u)ililoii]io in that State, the writer 
ha» decided to report tUe favorBble ramilta recently iittaiiied in tlio treuttneat of the 
disease in Huvaua by a iiietLoiI pcoposed try hiui, althoiigli the namber of oaaos is 
still comparatively Hriiall. 

My recent reaearchiM) in Havana have led me to think it very t>robuliIe that in yellow 
fever, oe in uholera, the Hpeciilo mioroiiriianiBni cftosiiiK the disoiMO ia located in the 
alimentary caaal. While tliiH is not ]irovod, it is doniitiiiitratud that, as a rule, nu 
niicrourganiHm cnpnblo of tlevetopnieuB il the cnltiire media nsiially em[>loyed by 
biuiteriulogiale h presont iu the blood or tiaauea of thoae recently dead frem yellow 
fever. This view natiirutly anggeatB iateatinal antisepsin nsa lande of treatment. 

It ia welt known th:it in yellow fever the utiiie and the voinitetl matters arc liighly 
aoiil. I have a1»o foimd the inteettnalcontentaM have usually a mora or leas decided 
acid reaction. A microbe, therefore, capable of niulttplyinf; in the Btomnch and in- 
testine in this diaeiise, mnat be able to grow in an acid medinni. But aside fmm this 
theoretical reoaon for proanribJnK alkalii«, the highly acid ooniUtion of the aeoretions 
fnrniBheaan indication feraiioh atruatinoiit, and tiie writer iins louK desired an oppor- 
tuJiity to aoii a thoroii){h trial of a decidedly alkaline treatnieut. 

These co n a i derations iuduccd me dnriii); my recout visit to Uuvaua to propose tlie 
following foriikolu : 

& Sodii bicarb grammes x (i;r. IRO); 

Ilydrarg. ahlorid, corrnsiv centigrammes ii (,% gr.) 

Aqmopune litre i (1 qt.) 

M. Sig. 50gntmmeN (abont If ounces) every hour; to be given Icooold. 

This treatment was adopted by Dr. RapliivBl Weiss bouae phyHioInn at the Uaroini 
IIoHpital, and I havojnst rooeived from him a t>'oerd of twelve coaua treated by the 
director of tlie hiiapital, Dr. Francis Cnbera. and himself. 

The oompleto tomparature charts aoiit to mo by Ur. Wcisa sustain tiie diagnnsia 
In all of these cases, and this is oouHrmed by Dr. Danii-I M. UTirgess, United States 
sanitary inspector. Marine Uoapital Service at Havana, who writes uie: 

" Havana, Jvln 18, 1898. 

''Mv OkahDii. STBiiNniCRi): I tend you by this mail i]r. Wuiaa's report of twelve 
cases treated by the alknlitiu and biohlurido metliod. Altbongh they were all Span- 
iards, and were not directly under my care, I had anCHcifnt siipt>rvlsion of the cases 
to satisfy mo that they were all genuine yolluw fever. It will be seen that they all 
recovered, and I willoild that every case so far treated at the Oaroini by that method 
haa reo()vnn^d. While those twelve oases were being (ro.iCed, atid a little before, 
eight cases were treated in the same inatltntion by other metbmla, and live of the 
eight died." 

Dr. Weiss writes me that iu some of the more severe caaes he inurenaed the amount 
of bichloride toScentl((rammoa(Chree-i)narterBoragraIn)perlitre. Hesa.vs: 

"Administering to the sick iho bichloride of mercury, according to ynur directions, 
the gastric phenomena are very mnch raodiOud ; the gastric aedimenta appear later, 
and In no case have thoy been entirely darlE. In aojno cases, trnly dangerous on ac- 
count of the state ol the patient in a gcncnkl sense, gastric sediments" (block voruil) 
"ilid not appoor, nor even nausea. The paina In the stomach were not so severe," 

In Boinu of the caaua Dr. Weias a<lde<l benxoate of aoilium ti> the formula for lf.s 
laxative effect, and adnilnistorod dally two encmaH containing each u gramme (15 
grains) of tlio phcnate of ttndinm. 

Sherry wine and hypodermiu injectious of «tbor wore given during the second attki;^. 



86 



ETIOLOGY AND PREVENTION OP YELLOW FEVER. 



wlion tho pulse was feoblo and the condition of the patient scorned to call for a stim- 
ulant. 

With reference to the urinarv secretion, J)r. Weiss writes: 

** The urine has always been abundant. In some cases the density lowered, but 
was compensated by a large quantity of urine. Albumen did not appear in some of 
the cases, in others the amount was small, and in others it reached 2 grammes to 
the litre. The albumen has always disappeared on the second or third day and then 
the fever ceased." *^ 

Although Dr. Weiss has sent rae the clinical records of only twelve cases, he says 
in his letter: 

**I have dealt with thirteen sick from the beginning of the disease and all have 
recovered. * * * Before using this new treatment, during the present season, we 
had eight cases which we treated from the first day by the old method " (mainly 
symptomatic) *'and five of the number perished." 

This mode of treatment will, of course, require a more extended trial before the 
results can be fairly compared with those obtained by other methods. I may remark, 
however, that in similar cases treated by the "expectant" method the mortality 
rarely falls below 20 per cent., and in hospital practice is often 50 per cent, or even 
more. 

Whether the favorable results are to be ascribed to the alkali, or to the antiseptic 
action ot the bichloride, can only be determined by testing tho two remedies sepa- 
rately ; but I am very much disposed to ascribe the unusual absence of gastric dis- 
turbance and the abundant secretion of urine noted to the alkaline element of the 
treatment, and it is extremely doubtful whether the bichloride re<aches the intestine 
in sufficient quantity to exercise any decided antiseptic effect in that portion of tho 
alimentary canal. The bicarbonate should be free from carbonate of sodium, as the 
mercuric chloride is decomposed by this salt and by alkalies generally. It is possible 
that the biniodide might be substituted to adv.intago in the formula above given. 
• In some experiments, made by tho writer several years since to determine the com- 
parative antiseptic value of the salts and oxides of mercury, the following results 
were obtained : 



Biniodide of mercury 

Bichloride of raercary . . . 
Protiodide of mercury . . . 
Yellow oxide of mercury 
Black oxide of mercury . . 

Calomel 

Blue mass ....< 



Active. 



1 to 20, 000 
1 to 15, 000 
1 to 10, 000 
1 to 1,000 
1 to 500 



Failed. 



1 to 40, 000 
• 1 to 20, 000 
] to 20, 000 
1 to 2,000 
1 to 1,000 
1 to 100 
1 to 100 



*'Iir every oasi^ the antiseptic was carefully weighed and added to 100 cubic centi- 
metres of beef-peptone solution, or of veal broth. A similar (luantity of the culture 
fluid was put up as a temoin without the addition of the antiseptic. As the oxides 
and iodides of iriercury are insoluble in water, the bottle was repeatedly shaken in 
order to dissolve in tho albuminous culture fluid as much of the antiseptic as pos- 
sible. An undissolved remnant could, however, be recognized at the bottom of the 
bottle Jifter this repeated shaking. Two drops of broken down beef stock were added 
to each bottle to cause speedy putrefjiction of the culture-lluid in the absence of a 
sufficiently potent inhibition of the developing power of the bacteria of putrefac- 
tion. In every case in the comparative experiment tho culture fluid became clouded, 
and had a putrefactive odor at the end of 24 hours. 

** The first column in our table shows the proportion in which the culture fiuid was 
preserved from any appearance of decomposition for at least a week, tho duration of 
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second oolamn, and it was not until tba second day that tbe bacteria of putrefac- 
tion 00:11 DID II cod to form a clond at tlio upper surface of the Qnid, nbicb fcradnally 
extended until the fluid bitd entirely broken down, nBunlly by tbe tliiril or fourth 
day. Tbul)ottleBContaiuin){ tbe hiuiodide (1 to 20,00li) and tlie bicbliiride (1 to 
lIi,UOO) liave now been staniliufc in tbe laboratory for 3 weeks, aud aro ub traiispniunt 
nad ^on'oinodoraa tbe dny tliny were put up.'"' 

Tbii blohliirido, the binioiUdc, aud theoxidus of mercury exhibited a decided inhib- 
itory (aiitisoptloj effeot npnu tbn development of the bacteria of putrefantion in the 
proportion ({ivcii in the second column, und wo may use these lignros as a, guide in 
our efforts to veonro intestinal antisepsis by means of tbose agents, although it is 
of course very nncertaiu bow much uf tbe suluble mercuric salt Introduced into tbe 
stomach reaches the intestine in an active form — probably very little. In the formula 
wliioh I gave to the pbysioians of the Gurcin I Hospital tbe aiuouut of bichloride pre- 
scribed is really only in the proportion of 1 to 50,000 parts of the solution, lint I 
oonsidureil It advisablo to commeuoe the tieatniput with an amount tbnt was entirely 
safe, and to inoroase tbe dose afterwards, if i t was found to he pnidi'iit and desirable 
to do so. Ur. Weiss bas, in fact, Increased tlie dose in several severe cases to 5 centl- 
granimes per litre — 1 tu^iUOO. As all of these cases recovered we may Infer that 
nhen largely diluted, na in this formula, und K'veii in small quantities at Rbort liiter- 
yhU, it may beimfely admiiiistoied in these <Iosob; but, uh airea<ly Intimated, lam 
mtber disposed to ntlribiite the favorable course of tbe disease t<i tbe Ml alkaline 
treatment than to uny antiseptic ulTeot of tho bichloride In the intestine. Tn the' 
stomach, however, I shonld expect a decided antiseptic effect from the mediclue as 
uilminintvred ; and perliaiis thin is. after all, what is most needed, 

Tliis preliiQitiary note led to au extendeil trial of the proposed treat- 
ment during tlio opidemicu in Florida and Alaliama, wliioli occurred 
Boou after it was published. Jt was also tested witli extremely favor- 
able results during tlie recent severe epidemic in liio Janeiro, and din- 
ing the summer of 1889 has again been put to a practical teat iu 
Havana. The results, so far as reported to me, are given below. I 
(Iuot« first from an article published iu tbe Therapeutic Gazette of May 
15, 1889 : 



By Geo. H. Stkiuihi!HU, Major and Sumton, n. H. Ariitg. 

In a "preliminary note," piiblisbed in the Tlierapeutio Oar.ette of Atigiwt 15, 18S8, 
the writer gave the results of a mode of treatment snggested by bimsulf while In 
Havana last year. The cases referred to iu this note were trentfd at tbe Garclnl 
Hospital by Dr. Rapliael Weiss, tu whom I am Indebted for clinical histories uf 
twulve successive easi>s treated withont a siiiglo fatal result. 

The object of tbe present paper is to reciird tbe resnltH of a more extended trial 
of the same treatment during tlie recent epidemics at Decatur, Ala., and at Jack- 
sonville, Fla. 

Upon my arrival in Decatnr, in tbe early port of October Inst, I fonnd that yellow 
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fever of a most malignant type wns provailiiij;, atii) tliiit tlie niartalUy hod been 
very great uveu iioUoc tbo most fuvomblu I'liiiilitiuiiH uh tiiiiiiraiiiK ami biirraiindiugs. 
llila ia sliiMVU by tbe fncC (liul out of t«ii iibyBiuhknti iiraotictng in the infected area, 
nine bait yetluw fever ami five diet). The oue who eitcaped, Dr. B. F.Croaa, had bdE- 
fered an attack during a previuiis epidemic intlio auine place (1HT8). Soon after my 
arrival I called attention to tbe alkalini) and bicliloride truatnient, and, in view of 
tbe very niisatia factory rosnlta wliiob hail liceu obtaiiiod l)y other methods, tbepbjBi- 
ciauB reniuiiiiii); no duty, two of whom were recoiilcouvnluai'entB, one after anotber 
adopted tbi) treatment. Since the term i nation of the epidemic they have kindly 
given luo a statement of tbu'ri'.Hulta obtained, and more or leas complete clinical bls- 
toiiea of their cases. 

The formula originally pvestribud by me aa pu1iiishe<l in roy prelimiuory note Id 
the Therapeutic Gazette was adhered to. Thia ia aa follows: 
1^. Sodii bicarb., grammes z (grs. 150). 

Hydrar;;. cbloridi vorrosiv., ceutigrammoa ii (tV &'■) 

Aquio pnrie, litre i <1 quart). M. 

Sig. ; 50 grammes (about II ounces) every hour ; to be given ice cold. 

Reavltt of treatment in Dteatur. 
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I have excluded from the above tabular Htateiuent two oases treated by Dr. Cross, 
in which tbe treatment was not couimeuceil at tbo outset uf the attack. One of 
these, a white male, terniiuated favorably ; the other, a white female, resolted 
fatally. Dr. Cross remarks, with rofurence to the laat-meutioned case: "Sbewaa 
takeu Biok on the 29th of September and died November 10; was not put on the Stern- 
berg treatment until tbe latter part of her illnesa." 

The two fatal casea in tbe practice of Dr. Cross were : No. 1, Mr. J.; aged abont 
30; taken sick October 18; died October Zi, after Huppression of urine and blook 



ir t>0, who had recently lost her hlia- 

i: Captain K., " aged about 50 yeara; 
; had been iu the habit of drinking 
jssiou of uriue on the fourth day of 



"The patient bad » 
irity of bis ease, 



vouiit. No. 2, Mrs. D., a feeble » 
band from the same disease. 

The fatal case in Dr. Conyugtnn's practice wa 
a large, plethoric man, rather a heavy drinker 
whisky for ifO years." This patient had supprtssiou of 

Tlie fatal case treated by Dr. liuckley waa : Mr. Ii., a^i 
severe case of yellow fever, but wa< doing well, consider 
until the morniug of the seventh day, when be was foiinit much woi 
was ascertJiitiod that the family gave him a hearty meal on tbe sixth day — the one 
previoua to his becoming worse." 

Through the kindness of Dr. Jerome Cochran, State health officer, I have reoeived 
the following ollicial slatement of the number uf casus and deaths iu tbe Deoatar 

Whites: Colored: 

Caws 97 Caws 57 

Deaths 30 Dciiths 6 



ETIOLOQT AND PREVENTION OP YELLOW PEVEB. 



89 



ThiH given ua a f;nuera1 iiiurUlity of 22.7J pvr oeut., aliU a mortitlity iiniimg tbo 
^vllitBS alono of :iU.!)2 per eaot. 

Itefereuco to the above table will aliow that hi a total of 04 cases treateil by the 
alkaliue and bichloriile mctbuil the luortatity was ouly HAb per oent,, and that the 
iDortality amuus the whites, coDsidered aeparately, was 12.5 per ceut. 

A just comparison, however, requires that we shall deduot tlio a 
the method iiuder lavestigation from the total Domhor of cnses oi 
cpideiaio. This leavus ua G5 whites with 20 deaths, and 'i^ colored with 5 deaths 
treated by other luothods; and j^ivos a mortality of 40 per ceot. huiodk the white 
aud 21) per cent, ainoug the colored population ; whcrena under the all<allae aud 
bichloride treatment nob a sin|;le death occnned out of 32 cases amuu^ the colored ~ 
population — mauy of the cases were bright niulattoes — aud the mortality amouj; the 
whites was reduced to Vi.b per ceut. 



lumber treated by 
riugdnring the 



My "preliiniuary note " in the Thorapontlc Uaz tte a 1 },ht t the attention 
of some of the phyaiciauH ill JaoltsuiiTilte dur gthe recent i len and I am in- 
formed that a number of then) employed th t atm n f d t and that it 
gave general satisfaction to tliose who adopted t 1 ha a y t 1> btained a de- 
tailed report from two physicians, bnt as those p tsi I d a 1 ahlenumbor 
of vases treated in the Sand Hills Uospit.d. by Dr. Sollaue Mitchull, aud iu private 
practice by Dr. A. J, Wakiilleld, tUey may be taken as fairly represantiug the gen- 
eral resalts obtained by lliis method of treatment doriug the Jacksonville epidemic. 

Dr. Mitchell writes me as follows: 



" Jacksonvi 



. I'l. 



, Seiilemhn 



I, 18B9. 



I 



"Q. M. STKitNBEna, M. D., 

'• nalliaiore, Stil. : 
"MtDiia.k Doctor: Isend you to-day a list of all cases treated npon the bichloride 
aud alkaline treatujent ; also those upon the triturated bichloride without the alkali. 
I ooufess my surprise at the great difference iu mortality. I kuen thai, my results with 
the alkali were far better than without it, bnt did not realize the groat difterence 
until I made ont these lists for yon. Some of the ages have beoa approximated, be- 
cause the biKik containing the nges, recepttan, etc.,of many has been lost or mislaid. 
I treated iu all 216 cases. I did not begin the use of the bichloride until I had treated 
some 35 or 40 by other methods, and when the biohloride was begun only every 
fourth patient was put upon it, then every other patient, aud towards the lost almost 
all patients were put upon it (i. «.,the alkaliue mid bichloride treatment. G> M. S.) 
Cases were chosen by rotation as they came in, difl'oront treatment being iisai in 
din'crent wanls. The bichloride ami alkali gave the best rcBiilts by all odds. 
"Most sincerely, yours, 

"SOLLACB MlTCIIKLL," 

The lists transmitted by Dr. Mitchell give the name, age, color, sex, and rcsnit, 
with a remark as to the severity of each cose. 

The hst of those treated by the alkaliue and bichloride method includes 106 cases, 
with 5 doaths, a mortality of 4.7 per cent. 

Seventy-nine of these cases and allof the rtoaths were whites, a mortality of (i.lSpiir 
cent. Twenty-seven eases were colored, with no deaths. 

Of the whiles, 73 were males and G females. The deaths all occurred auiimg the 
vllite mates, and the mortality among this class, considered separately, were li.S per 
<Mtnt. This is certainty a very unnsual result, and brings out in a very striking nian- 
nur the value of this mode of treatment. Yellow fever is well known to be especially 
fatal among adiilt rallies, and in hospital practice a mortality of less than 25 periient. 
among this class of coses is exception at. 

The mortality lists published in the newspapers during the .laaksonvilleepidemio i 
gava tha imprwaion that the Hpidemio waa of an nnasaally mL& tJMgBa'MM. "^•oN.*^ j 
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must bereiiioiuborod that these lists relat-ed to the popuhitiou generally, and iucluded 
a very large pro|K)rtioii of the colored race, who reuiaioed in the infeeteil city, while 
a large share of the white population left it apou the outhreak of the epidemic. 
Now, the mortality from this disease among negroes is always small, and is estimated 
by Dr. Mitchell not to have been over 2 per cent, in the Jacksonville epidemic. Yet 
the general mortality, as shown by the daily reports published in the newspapers, 
was in the vicinity of 10 per cent. Dr. Mitchell estimates the mortality among the 
white population, considered separately, as from 22 to 25 per cent., but has not yet 
been able to give me the exact figures. This estimate includes both sexes and all 
ages, and if adult males were considered separately it would no doubt be considerably 
more than this. With two or three exceptions the 79 whites included in Dr. Mitch- 
ell's list were adults; one only w;is a child of 8 years; 10 were between 15 and 20 
years ; 25 from 20 to 30 ; 29 from :}0 to 40 ; 11 from 40 to 50, and 3 from 50 to 60. 

The cases are chissitied by Dr. Mitchell as to severity as follows : '* Mild.'' 46 ; 
"severe," 19; "very severe,*' 14. It must be rememberetl that the treatment was 
commenced at the outset, and the mildness of the attack in those cases classified as 
"mild" may have been due to some extent to the favorable induence of the medicine 
administered. Indeed, the general result indicates that such was the fact. It is well 
known to those physicians who have had an extended experience in the treatment of 
yellow fever that many cases which appear to be mild at the outset in the end ter- 
minate fatally, and especially so in adult males, among whom the tendency to sup- 
pression of urine seems greater than in the case of females and children. 

One of the principal objects which I had in view in prescribing full doses of bicar- 
bonate of sodium at regular intervals was to neutralize the very acid condition of 
the urine, in the hope that it might be secreted more abundantly and with less injury 
to the renal parenchyma. The results attained seem to indicate that such is the 
case, and that the favorable action of the medicine is largely due to this fact. 

Dr. Weiss, in transmitting the clinical notes of twelve successive cases treated in 
the Garcini Hospital, in Havana, in 1888, without a death, says : 

"The urine has always been abundant. In some cases the density was lowered, 
but was compensated by a large quantity of urine. Albumen did not nppear in some 
of the cases, in others the amount was small, and in others it reached 2 grammes to 
the litre. The albumen has always disappeared on the second or thinl day, and then 
the fever ceased." 

Dr. Conyngton, of Decatur, remarks : 

"One point of special note was that patients un this treatment in my hands never 
had any symptoms of suppression of urine, but rather the quantity was increased; 
while, on the other hand, in patients treated by the expectant plan, with diuretics, 
the urine was scanty, and those that died (3 in number) died of suppression." 

Dr. SoUace Mitchell, in a letter dated" February 1, speaks of the "marked effect of 
the treatment" in diminishing the albumen and preventing in a great measure su})- 
pression of urine. 

Dr. A. J. Wakefield, of Jacksonville, has given me a list of 89 cases treated by 
himself duriii'g the recent epideuiio in that city. Of these cases 75 were white and 
14 colored. Five deaths occurred among the whites — a mortality of 6.6 per cent. 
Thirty-nine of the white cases were males and 36 females ; 41 of the cases are classed 
as severe and 48 as mild. One of the fatal cases is said to have been a consumptive; 
1 to have been convaloseont and to have died from imprudence; in another the re- 
mark is made " bad unrsinix and imprudence"; another, "unfavorable surroundings." 

RESULTS OF TREATMENT AT IIIO DK .TANEIRO. 

My friend Dr. Cleary, an American physician practicing at Rio de Janeiro, in a letter 

dated December 13, 1888, gives me an account of 4 eases treated by this method ; 3 

jnade a good recovery and 1 died. The fatal case assuinod a severe form from the out- 

set, aud was attended with hemorrhage from the vagina. Black vomit and suppression 
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Dfiiriiiooociirrcd oil tliD fourth ilay. Ur. Cti^iiry I.biukB that in tbiacnae uo I rent mo lit. 
woiililliavB Iiuen nfanyavuil, allilsiiyN, in conciliaion ; "Sbnald nny ncwouae<i [ireecnl 
tliuiiiHulveH to nie I sbull ciintiiiiiu iiaiii;{ your mctboil, aa I believe in it." 
Sinus tlio abovu wiu wriUeu I Lavo received a letter fruui Dr. Cleaiy, in wliicb he 

"In all I bavo treateil 34 cases of yoliow fever, all of thorn genuine, bat aa ahoat 
one-half did not iireseiit alhunien in tbenriQQ nor "blank vomit" tbey might bocon- 
tcaCed, yol tliny all b(^)>na with aiirlden cbilUuesH, then extosaivoteoiporatiirn, niostlj' 
with dry akin (lani)iemturo 39.9^ to 40.5'^), which tasteil from 13 to 72 Iioim, aliftUug 
somewhat; toogne wbitey-yellntvisb, Mkin yellow, great hypormmin of tlie tbotaoic 
integument, aotne diminntion of the urine, ^aatric uneaaiueaa, and Tomiting. 

"lu iny opinion and that of an oiperienoed Brazilian pliyaician they ware nn- 
doubted oaaea of yellow fever. Of these 34 eases I Imt only 1 — that ia the one I 
wrote you abuut — and in every case I Dsed yonr foroiiiln eteudily throughout." 

I have recently received a olipping from tLa Journal of CoLniaoroe of Riode Janeiro, 
coutaiuiiig a note from Dr. Rucba Faria, inapoctur i>f hyi;icne, in which the foimnla 
proaoribed by mo ia given and atrouffly rooonimendeil. Dr. Fnriu aaya: 

"Some phyalciann who darjuj; the proaout epidemic have followed thiatrentmoDt 
have obtained uiagniHoent roanltB. " 

Thu quoHtion arises aa to whether the favorable results which have thus far attended 
this mode of treatment are due tu the alkaline element of the treatment, or to the 
antiauptio element, or to the uumbiued action of the two ingredienta. 

M; pclnoipal object iu auggeating the forinula was to teat a decidedly alkaline 
treatment from the outset of Ibe attack, with a view to relieving the gastric distress 
and aeld voinltlnj; which ia a promlueut feature in casea treated by the expectant 
method, and aluo to render the highly acid urine nentral or slightly alkaline, in the 
hnpe that the aecTOtioii wonld he more abundant and the teudenoy to aappreHsion 
diminished. The t re &t meet appears to meat theao important iodications; aud, witli- 
ontin any sense being "HpeoiSc," to save life liy preventing those structural changes 
which give rise to passive hemorrhage from the atomach and atippression of urine — 
two symptoms which present tbomsolvas in a majority of the fatal cases. 

Bichloride of mercury in a coniiiarotivoly small amount was aildod to the formula, 
not with the idea that It would to any extent destroy patliugouio uiicrourganisus in 
thu Intestine, but as an antiaeplic, which might be usefnl in preventing fermentative 
changes In the atomaoh, which would perhaps be favored by the free admiuistration 
of au alkali. The iduu has also occurred to me that the aiiecific germ may possibly 
Dud a suitalile nidus in the acid aeoretioesof the stomach, aud in this case the admin- 
istration 'if an antiseptic in combination with an alkali would be the most rational 
treatment. fStitI, I have not given mnoh weight to tills idea. In my " prellmlnury 
note"! say: "I am rather dispnsud to attribute the f<ivorahle conrae ofthediaoaae to 
the full alkaline treatment than to any autLsoptlc ollbct of the bichloride in the intes- 
tine. In the stomach, however, I should expect a decided antiseptic oHect from tlie 
medicine aa administered, and perhaps this ia, after all, what is most needed." I 
insist npon this point, booauso the treatment has frequently been referred to by those 
who have used it as the "bichloride ireatiitnnt." From my {lolutof view it is essen- 
tially an alkaline troatmont, with the addition of a certain auionnt Of thebicliloride 
of meronry as an adjuvant to meet certain iudications, hut which ia not ailmiiils- 
tered with the expectation that, by virtue of Its geruiiciilu power, it may previa a 
epecIHc In this disease. 

Uiohloride of mercury has, iiowever, ilnriug the paat year been administered in 
considerably larger liosos than I have prescriboil in the above formula, with the ex. 
proBB purpose of destroying patliogunie m ic roil rgan Isms in the inteatlne. Thia troat- 
meut was proposed by Dr. Paul Oihivr during bis slay lu Havana last year, and has 
Imon fairly tested by Dr. ViticenI do la tiimrUia in his wards in the cliaiity hosplto,L 
uf thatuity. 
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The idtMi that the spocifto infectious aj^eiit of j'ollow fever may, as in cholera, have 
its habitat in the alimentary canal, has been forced upon the writer by his failure to 
tincl it in the blood and tissues of those sutVeriug from the disease. Dr. Gibier has 
iHion led to a similar inference, and has even claimed the discovery of a bacillus 
which, as we think upon insufBcient evidence, he supposes to be the specific infec- 
tious a^ent in question. The treatment proposed by him is biised upon this idea, 
and consists in the free administration of purgatives for the purpose of clearing the 
pathogenic microbes out of the intestine, and of bichloride of mercury in large doses 
for its germicide etfeot. So far ns the purgation is concerned, experienced physicians 
in the yellow-fever zone generally agree that it is important to clear out the bowels 
with a brisk purge at the outset of the attack ; but it is also established by expe- 
rience that active medication of this kind after the first and second day of an attack 
18 likely to do more harm than good, and, in fact, is a dangerous procedure. 

I quote fn>m the paper of Dr. de la Gnardia, published in the Cronica Medico- 
Quirurgioa, of Havana, as follows : 

**Wo have been constant in giving the patients the series of purges recommended ; 
the first day a saline cathartic, 45 grammes of sulphate of sodium ; the second day, 
45 grammes of eivitor oil in emulsion, with an equal quantity of sirup; and, finally, 
on the thiixl day, I gramme of calomel, to which we added 1 gramme of jalap to make 
it mon> active, given in two doses at an interval of one hour. The saline purge was 
frequently n\jected by vomiting, and this also happened sometimes with the castor 
oil ; not so with the calomel, which is generally tolerated. During the period of largo 
evacuations we invariably made use of the mercurial medication ; using a draft 
composed of 5 centigrammes of bichloride of mercury, 30 grammes of brandy, and 120 
grammes of sweetened water. Some patients rejected this by vomiting imnie<liately 
after taking it. The patient<s were made to take this until the seventh, or, in some 
cases, the eighth day ; at this time the favorable or unfavorable result was decided. 
During his illness the patient was given a large quantity of liquid in the form of 
chlorhydric lemonade (4 to 1,000) iceil. This was well retaineil by the stomach. Milk 
was the only food allowed, generally iced. In some of the most severe cases the 
purgatives were again commeuoed. Certain symptoms were treated by special 
measures, in aceortlance with general principles. Vomiting, for example, was treated 
by the application of a blister to the epigastrium, and the patient was allowed to 
swallow small pieces of ice, Hivier's draft, et-c. Hemorrhage was treated with 
ergot, and a^lynamia by tonics. The bichloride of mercury has rarely given rise to 
stomatitis, and when this has happened it has been mild in character, and has been 
rapidly- cured with simple emollient washes or with chlorate of potassium. 

*• Thirty -«even cases were submitted to the mercurial treatment, all of them typical 
cast^s of yellow fever, in St. Margarot*s ward of the civil hospital. Of these, 22 recov- 
eixHl and 15 dieil. This gives a mortality of 40 |>er cent., which is about the average 
mort-ality fh>m this disease in Havana; a little uu^re or less, but rather more. 

** It will be se*^n that the n^sult of our scrupulous investigation up to the present 
time has Ihh^u, if not disailvautageous, at least without any :ulvantage to the patients 
trt^ated." 

In a letter fn>m Dr. Solhuv Mitchell, fn>m which I have already quoted, he says: 
**Dr, Gibier claims to have suggested the ust^ of bichloride internally some weeks 
prior to xourst^lf. He says that he suggi^^teil one-tenth grain every hour. Bat as I 
exiHTimeutod with di>st\s fr\>m one-twentieth to one-sixtieth, and found that in 6 
c;ii«os when one-twentieth w;^^ us*mI severe or;iun>s and diarrhea followetl in from 6 to 
IS hours, 1 doubt very much if a patient oould bear one-tenth gniin with advantage 
to himself." 

Dr, Mitohell has given me a list of 40 castas tn\\tod by the bichloride alone; 32 of 
th*\M^ won* wlute.s and 8 et>lon*d : i> of the whites dictl, a mortality of *25? per cent.; 
wher«\^s the mortality among the vsatne class of patients treated by the alkaline and 
bichloride moth^Hl w;u» only tv^^ |H^r cent. 
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Dr. Mitchell bos given the following uummaiy Btatument of the resalta oLtulnoil 
by the two methuda of treatmeut : 

"One hiindreil iiiid eix cahoh, bicblnriiie nuil nlkaliue tr{<atiiieiit, with Sdpatjis, aud 
1 recovery rrom bUick vomit; 40 coBeti biubluride tr(.>atiiii>ut, with 9 dentba and 5 ro' 
uoveries l^m black vomit." 

In Dr. Mltohell's letter to ma I read the deutenoe lust quoted, "and 25 recovurica 
fi'om black roinlt," and it vriw ao puhllshncl. This large proportion of caaea with 
black vouiit led luc to inft'i that the biohluride aa admiulatered bad a tendeuoy to 
produou iKioalve heiiiorrbagBH from the atuuiiiDh. But Dr. Mitchell has eioeeiurormcd 
nie tliiit tliia aunteuce aboiild road "aud 5 rocoveriui froni black vomit." My I'e- 
uiarka on this point have tborofore no foundatlou. 

I have but a aiuijle surlos of atutai tu ri?{>urt la wbiuh the biuarlionate of Bocliuni 
was admiuisterad alone. Theeo oaaes were treated at tlm "Qniuta La Pnrissma C'on- 
oopoion" by Dr. Durau. Thaforinnla aavi waa; Bicarboaato of aodiura, figrammoaj 

Buteued water, SSiO grammes, Of thiamixtuisHli tahluspooiisful were admiuiaterod 
every 2 houra, or abont 9 grammoa (130 graiiiniua}of the bicarbnuateof aodium in the 
S4 houra, t havo nil iafiirniAtlon as to tho character of the caaea or aa to how long 
the treatitieiit was oontlnned. It otleii happuaa in the private hospitals of Iluvana 
that the patieuta, wbon brought to tho hoapltal, have already boun aiuk for aeveral 
daya, and tho mortality Is greatly iullnencod by this faut. In all, ,10 eoaea are re- 
ported as having boon treat«d by thissolutiun, with 8 deaths, a mortality of 36.6 pur 
cout. At the aauiQ time 11 caaea were trciitod by the " autiaoptio uiothod," with 
deaths, a mortality of bi.d per oout. The autiaeptio administered was binlodide of 
meroury 2 centigrammes, in 250 contigramm-ea ofsweetened water — two tablespoous- 
ful ovfvy 2 hours. 

It will be noted that the omonut of bioarlionate of aodium in the formula used at 
the Quinea la Purissima Concepciuu wnaleas thdn iu my original preacriptiou. I am 
diapoaed to think that it would have been better to increaao the dose. This was 
done hy Dr. Sollaoe Mitchell in the Sand Uilla Hospital at Jaoksouvillo, and his 
ri'Bults fully justify his judgment in thia regard. In making my formula at llrat, in 
the absence of auy clinical experience in tbia disease with the special reniodlea I 
propoaed to use, I felt that it would be wise to keep within the bounds of perfect 
safety, but Dr. Mitchul has shown that the doses of bicarbonate of aodhira may he 
considerably incrpaaed not only with safety, hnt with oKcellent teaiUts. Hesaya, 
"Thu forjuula that I finally adopted was: 

lit bodii bicarb,, gca. x to Ix ; 

Hyd. chlor. corroB., gc. 1-30; 

Aqnai puric, 3 i^v. M. 
"Give, ioocold, every hour during the day aud every 2 houra at night." 
Thla, taking the mlniinoui amount, 10 KraiuB, wonld make 3 drams of bicar- 
bonate of aodium and alk-tentba of a grain of bichloride of meronry in the 24 honra, 
I prefer to prescribe a sufBclent quantity for tho 24 honrs and to give the medicines 
more largely diluted. I noticed at Decatur that tho patients not only took the 
mixture as originally prescribed by me without objection, but that they looked 
forward tu tho time when the niudlciue was tu be administered, as thuy fonnd the 
ice-cold drink tefrcBhiug. Andaa vomiting has not, in uiy obseivatiou, been induced, 
but on the other hand, gaalric irritability has been allayed, I can aee no objection to 
giving tho hourly dose in 1^ to 8 tluld oanuea of wat«r. Indeed, I think that the 
taking of a ooiisiderable amount of (laid, If it.ia promptly absorbed by the stomach, is 
rather henodaial than ulberwiae. My original preacriptiun contained an amount of 
water, 1 litre, which in my Judgment the patient might bo permitted to drink iu 
divided doaea in the conrae of the 24 houra. Under certain oircumatances, of oourao, 
this might be Increased by giving amall draughts of cold water or bits of ice in the in- 
tervals between the adniiiiisi nil ion of the medicine. But oicphs in Ihia direction will 
often induce vomiting, and I have dealrcd to avail myself of the advautaea at v^ 
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fi>riiiiilHi nliicli cuntniiiH n{iru|ii-r uiuoiiiit of water, to bo adiniiiisU'reil at Blioit inter- 1 

vnis, iuHtuod of leuviugt the adminiHtrnlioii of tliia Diiiil t» tlm juilguient of llio nurge, I 

or tlie desires of llie pntieut. ]l tbia vny, uIho, tbe whole In'aliiioiit becoiUL-H ox- I 

tremel; siniplu aud is eMily carried out, nu eiuall advautjigu loi' the linny jirflctitioijor I 

duriug tbo prevalence of an opideniio, I 

In y'mw of tliUHu con aid era tio us and of the experimico of Dr. Solliiuo MituhuU witli I 

JiiurenHed diisca of the two iuj^redientH contained iii uiy orijjinBl formula, I would I 

suggest for further trial the foUowiui;; I 

li Sodii bicarb., ((rainaieN xvi (3 <v). I 

Uyd. chlor. corroa., ceutiKmnmiuH iil (gr. 1). I 

Aqiue Pnr*, litre 1 (ln""t). M. I 

Sig: !iO grnnimeti (abuiit 1{ ounces) every boar; lo be jjivon iuecold. 1 

Naturally the amoutit givou slinuld vary necordjug tci the ugo uf the patient, and 1 

perbapH, also, with relereuce to tbe severity of tht.> cane. Tliua a mild case luight j 

havo two tablespoonfulB every hour during the day aud every two houm at iiigbl, I 

white a oaso, which at tbe outxat appeared to be of a grave character, inighl take i t 

liuidoDUcesof iLo mixture every bourday and night. Eiparleuce may iliow that tbe I 

doseafbicurhouatoofHudlaniniay bostillfurtberiuureasedin eevore cases with beuofit I 

tothei>ntieiit,butIdonht, in view of tbi' evidence above recorded, whether there would I 

be any advantage iii iuorenaiug the iluae ofinarouric chloride. It would buu mistake I 

toutteaipt to subatiCuto a poCoBsiuni suit for the bioarbouate uf sodium iu the above I 

formnla. The mercuric chluride, which reuiains in Holutiun iu pruaenoo of aodluia I 

bloarbonnto in thu proportiona preacribed, wonld be precipitated by potAseiam oat- ] 

bouato. Moreover, tlie potassium salta are directly contra indicated in a diaease in' ] 
which there is a great tendency to suppreasluu of urine, aud unuuiic poiaoniug. The 

oxperiinentii of Zelx and Itittor, and of Bouchard, atiow that iu uricmia the toxla i 
Byui|it(im3 are largely dne to the retention of potasHinm aalta rather than tu nruib 

Uouclinrd espcoially, us a result of hia extended experiments, iuaistsupuu "the great I 

Importance of limiting potacaiuni aiilts, bath iu food and medicine, in tbetreatmeut of j 

urteuLia." I 

1 may add that a rather cxtouded trial of carbonate of potassium in full douM, I 

made by one of tbe phyaiclana of Decatur during the recent epidemic, waa atleuded I 

with a high rate uf mortality, aud that the phyaiciiin referred tohiniaelf felt a victim 1 

to the disease, although his cose at the outset appeared to be rather a uiild one, I 

Huw far the trratmeut inlliiDuccd the reault it is, of course, impussiblu to determine, | 

bnt auppTCSsiou of urine aud blach vomit occurred on the fouitb day, aud death , 

qniclily followed. J 

Uavawna, .Ijiirif 6, I88a. J 

Ouriug tbe past suininer (18S0}, Dr. B. M, Burgess, tJiiited States J 
sanitary inspector at Havaua, Las treated all of his yellow-fever oases I 
witli tbe alkaline and bicbloride metlioil. He reports as follows in a 1 
letter dated Havana, December 20, liSSO: I 

I have to report that I have bad this acobou up to date 2!i private cases of yellow ■ 
fever; they were all given "Sternberg's twatment,'' and while mauy of them were J 
aovere onsca, all recovered. I 

The results of the trial of this treiitinent, made in the Charity Hospital I 
at Havana by Dr. Yincente de la Gunrdia and Dr. Kuiilio Martii^ei^ 
(luring the past siiinnier, are given iu a paper by t)ie last-uamedij 
gentleman, published in the "Itevista de Gicnciits Medicas," of Sep*^ 
teniber 5, 1S81I. This report is especially valuable because Dr. LljM 
Unardia baa had an extended experience iu the same hospital vit^H 
Biiuilar cases ocuuiring during preceding years, aud because be ha^H 
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made ill tlie fiiiinnier of 1S8S a ciireiUI test of tbe iiiellioil of treatttieut 
proposed by Dr. Puiil (rihier, wliicL couststed in the adininistratioii of 
purgatives, and of full doses of morcuric cliloride, Ilis report. wLicU 
was uuftivomble to this mode of ti'eatmeiit, is referred to iu my last 
paper iu tlie Therapeutic Gazette, quoted above. 

Dr. Martiuez HuyB iu the paper referred to : 

Aesocialocl with Dr. D. VinceDt«de Iil Gtiaudi.i, pbyaioinii to tliu Mertudos HoupitiLl, 
anil aiithori/ed by the director of thia tuslitutJotj, it wilb reHolved to Hubiiiit tliualliii- 
liuo nnd niercni'iBl tnsatmeut of Dr. Ste"uUerg, which had given such excellent re- 
sults in tlie reoeut eiildoinic at Decatur, iti tlie Uiiitud Stiiten, to aa extensive trial. 

The plan followed, in general terms wna i;s folloiva: Upon the adiuiaeiou of the 
patient a purgative was onlereil, if he had not pniaed the third day, in which case 
we prencribed a purgative enema. l''rom tlie lirst wo coiomeuoed to odtniniBter tlie 
following furninln: 

li Uiunrhuiiato of soda, IG gruDinieu. 

Bichloride of mercury, 2 centigram uiUH, 
Water, 1 litre. 
Forty-five gratnmoH to he given iue culd ever; hour, day and night. 
For the flrat !i or &da;H no food wiut givon. When defervtBci'iiuu ciiiumcnced we 
Bubatiluted for the potion water contaiuiug biuarhouate of uoila, i parts to 1,000 
as an ordinary drinlc (1 to ^ litres). 
Nausea and vomiting wbs cdinbuttod with ico. 

We present below the cliniualuiitea ao tha.t i^n exact Judguient may be fcrmedHs to 
the valne of thia method of treatment. It must be reiuoinhered that the Htatiatios of 
honiiitale i(ivQ an eioeraivo mortality not only on acooniil> of tlie gravity of the cases 
received, bntalwbeoaiiHeof the advanced p«rl«dursick[ie8aattbe time of admission. 
Wo group our easea iu three classes: light east', those which entered upon couva- 
leaccnce at the termination uf the first period ; ooiiimon atert, tliuso nhicb passed to 
the second period ; uud^i'five caiea, tliusa wliich present some aymptoni of gravity. 

Clinical notes of 44 cases are given by tbe author of the paper; of 
these, 11 are placed in the first category, light cases; 14 iu the second, 
commou cases, aud 1!) in the third, g:rave cases. 
The results are stitnined up aa follows : 

Treated 44 

Recovered - ;t7 

Died ^ 

Mortality... 15.!) percenf. 

The olllnlnl sljilistlca of yellow fiivur iu tlio Mercedes lluapital in inovious years 1b 
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Thauks to the courtesy of our confrdres in tlie hospital we have been able to sub- 
mit to treatment all the cases admitted, but we have excluded two — one which 
entered on the seventh day with suppression of urine and black vomit, who resisted 
all treatment ; the other entered o hours before death and was not seen by ns. 
From the comparison made, it appears that the Sternberg treatment has diminished 
the mortality to less than one-half the mean mortality of this hospital. 

We have observed the following facts: The patients have offered a notable gastric 
tolerance during the medication; when treated from the lirst day vomiting has rarely 
occurred. 

The secretion of urine has always been considerable ; even in the grave cases, when 
death occurred, they did not die anurio (La Guardia). Anuria only occurred in an 
evident manner in a single case (case 28). 

From the eighth to the tenth day it is necessary to suspend the bicarbonate, to give 
stimulants and to combat hemorrhages, adynamia, etc., by the usual means. 



REPORT. 



The investigatioHH to which tbia report relates were made in the city 
of Hiivaua in the siiNirneru of 1888 niiij 1S89; in the city of Decatur, 
Ala., in the aiituniii of 1888, niiil in the laboi atories of the Johns Hop- 
kins Unirersity, where I have ooutiuued my researohes during the In- 
tervals between my visila to the infected localities, and since my return 
from llavaiiii, in Bepieniber, 1889, up to the present date, 



i.-mati;rial. 

My bacteriological studies have been made with mateiial obtained 
from forty-three yellow fever cadavers ; from " black vomit " and feces 
of imtiouts in various sUiges of the disease ; and, lor comparison, from 
ergUtoeii cadavers in which death ocenrred from some other disease 
than yellow fever, and from feces of healthy individuals. 

The autopsies whioh have furnished mo this material are as follows: 

No. 1. Havana, .Man 13, 1835,— Sol ilier in Military Ho8|iital; siok 8 days; lilack 
vomit; ullinniiiiutix urino; aiito|)By 3i hours iiftBi' duath. CuUectod peri- 
oardiiU lliiiil, bluad rrorii lioiirt, bllu frflin gall bladder, iiriue from blmldur, 
and material from liver, Icidnej, slomncli, and iutestlne. 

No. a. i/avnna, Jfatf 17, 1688.— AttBUdant In Military Hospital; age<l:!0; 4niontli9lii 
Cuba; sink 3 da^a ; aiitops; 2 liiiiira arier death. Collectod luateri.il from 
liver, spleen, kidney, intestine, and atninnob, blood from heart, nrloo from 
bladder, aud iluid from pericardlnaii 

Ho. 3. Havana, Hug 19, ie68.~Sol(iieriu Militur; Hoepitiit; siclcSdays; autopsy 7 
boura alter dentb. Collected material Trom liver, kidney, stonincb, and iu- 
testinp, blood from heart, nrine from bladder, and t>Brioardial llnid. 

No. 4. navaim. Mag 23, 1888.— Soldier in Military Hospital ; uiek 5 days. Cnlleated 
material from kidney, spleen, stomneli, and intestine, blood from heart, uud 
nrinu f>oni bladder. 

No. b. ilucaNn. .l/u^ 33, 1888.— Soldier in Military Hospital ; uiakeduys; antopsy 4 
Lours after deatb. C uil I eot«d material from liver, kidiiuy, stomaoli, aud in- 
testine, blood from heart, aud uriue from bladder. 

No. U. Baettna, Man '•^- 188(J.— Soldier iu Military Hospital ; untopsy 4 hours after 
death, CoUeoted material ftum liver, kidney, stauiaoli, and iuiusliue, blood 
from boatt, aud urine from bladder. 

Ho. 7. i/oKi[Na,jVaja6,ie8d.— Soldier in Military Hospital; BJckJdays; nntnpsy Sil 
boura after deatb. ColleDtod nmberiul f^om Uvsr, kidney, stumu^li, aud iu< 
testiiie, blood from lienrt, ami nrine from bladder. 

No. 8. Z/avana, Viij/ *J<i, 18.-)».— B<ddiur in Military Hospital; siok l> days; antopsy 2 
hours after di'nCb. Ciiliecteil niutRrial from liver, Icidiiey, slumacli, and iu- 
tusliut), blood from beurt, aud nriuo from bladder. 



40fi7- 



sn 



< 



98 ETIOLOGY AND PEEVENTION OF YELLOW FEVER. 

No. 9. Havana, June 3, I8rj8. — Soldiur iu Military llospital; Hick 5 days; autopsy 5 
hours after death. Collected material from liver, kidney, stomach, and in- 
testine, blood from heart, and urine from bladder. 

No. 10. Havana, t/wnc G, 1888.— Soldier in Military Hospital; sick 5 days; autopsy 1 
hour and 40 minutes after death. Collcc(e<l material from liver, kidnoy, 
stomach, and intestine, blood from heart, and urine from bladder. 

No. 11. Dvcalur, Ma., October 3, 1888. — Mule, aged 35 years; sick 3 days; autopsy 1 
hour after death. Collected material from liver, kidney, stooiach, and in- 
testine. 

No. 12. Decatur, Ala., Octohrh, 1888. — Male, aged 35 years; autopsy' 1| hours after 
death. Collected material from liver, kidney, stomach, and intestine. 

No. 13. Decatur, Ala., Octobers, 18^8. — Male, aged 40; sick 5 days; autopsy 2 hours 
after death. Collected material from kidney, liver, stomach, and intes- 
tine. 

No. 14. Havana, Api'il23, 18:^9. — Soldier in Military Hospital; sick 5 days; autopsy 
9 hours after death. Collected material from spleen, liver, kidney, stom- 
ach, and intestine, blood from heart, and urine from bladder. 

No. 15. Havana, April 28, 1889. — Soldier in Military Hospital; sick 10 days; antopsy 

9 hours after death. Collected material from liver, kidney, stomach, and 
intestine, blood from heart, and urine from bladder. 

No. It). Havana, May 5, 1889. — Soldier in Military Hospital; sick 7 days; autojMy 

13| hours after death. Collected material from liver, kidney, stomach, and 

intes|;ine. 
No. 17. Havana, May 12, 1889. — Soldier in Military Hospital; sick 5 days; antopsy 

5 hours alter death. Collected material from liver, kidney, stomach, and 

intestine, blood from heart, and urine from bladder. 
No. 18. Havana, May 13, 1889. —Patient in Civil Hospital; male, aged 28 years; sick 

5 days; autopsy 2 hours after death. Collected material from liver, kidney, 
stomach, aud intestine, and blood from heart. 

No. 19. Havana, May 22, 1889.— Soldier in Military Hospital ; sick 5 days ; autopsy 

6 hours after death. Collected material from liver, stomach, and intestine, 
and blood from heart. 

No. 20. Havana, May 26, 1889.— Patient in Civil Hospital ; autopsy 9 hours after 

death. Collected material from liver, stomach, and intestine. 
No. 21. Havana, May 27, 1889.— Soldier in Military Hospital ; sick 7 days; autopsy 

10 hours after death. Collected material from liver and intestine. 

No. 22. Havana, June 4, 1889.— Soldier in Military Hospital ; sick 5 daya Collected 
material from liver, stomach, and intestine. 

No. 23. Havana, June 4, 1889. — Soldier in Military Hospital; sick 8 days; autopsy 
10 hours after death. Collected material from liver, stomach, aud intes- 
tine. 

No. 24. Havana, June 13, 18S9.— Soldier in Military Ho<3pital ; sick 5 days; autopsy 
4^ hours after death. Collected material from liver, kidney, stomach, aud 
intestine. 

No. 25. Havana, June 29, 1889. — Soldier in Military Hospital; sick 9 days; autopsy 
10} hours after death. Collected material from liver, stomach, and intestine. 

No. 26. Havana, July 1, 1889.— Soldier in Military Hospital ; sick 9 days, autopsy 5 
hours after death. Doubtful case; the diagnosis is not 8Ui>ported by the patho- 
logical appearances. Excluded. 

No. 27. Havana July 3, 1889. — Patient in Civil Hospital; sick 7 days ; autopsy 1 hour 
aud 15 minutes after death. Collected material from liver, stomach, and 
in ten tine. 

No. 28. Havana, July 15, 1889. — Soldier in Military Hospital ; autopsy 6 hours after 
death. Collected material from liver, stomach, aud intestine. 

No. 29. Havana, July 29, 1889.— Soldier in Military Hospital; sick 6 days; autopsy 
5 hourti after death. Colloctod material from liver, stomach, and intestine. 
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iiu. W. Ilavniia, AwjukI 'J, V^ffJ. — Sulilioi iu Military Himpltal ; elck T ilayx ; nuiojjHy 

7) lioiiTHnflHr denth, Collected niaterial from liver, stomivDli, and iutoatine. 
Xu. 31. llttPiina, Ahj/usI 11), ta8!l.— PntleDt iu Civil Hositital, male, aned 41 ; aiok B 

(liiyaitkutupBy G Uoarij after deatli, CollucCed muturial from liver, stoiu- 

Hoh, aad intosliue. 
No. ;t2. Uaviina, Avgiiit I'i, ISSU.— Soldier in Militftiy Hospitnl ; aiok 5 days ; autopsy 

li hours after dfath. Collected material from liver, atouiaoh, and iiitestiue. 
No. 3.1. HaruiHa, Angiuit V4, 1980. — Soldier in Militury Hospital ; siok 7 days ; aatopsy 

7 houra after ilentli. Colieoled i)iateri»l fiuiTi liver, stuuiaub, and iutestine. 
No. 34. //ufana. .^N^H«{ 1^, 18Bl),—8uldieciu Military Kospjtat; uickUdays; autopsy 

3 hunn after death. CoUectod matorial Oom liver. 
No. 35. Harana, Angiut 15, 1830.— Soldier in Military Hospital ; sick 5 days; nutopair 

Ti hours aftur death. Collenttid material from liver and inteatino. 
No. IMi. IIav(ina, Aaguet 19, 1 1*89.— Soldier in Military Hospital; nick days; autopBy 

5 hours after death. Colleetod mnterial from liver nud Intestine. 

No. 37, //ai'dun, Jii0u«f 21, ldH9.— Soldier in Military HoHpi.tal; Biok4dBys; antopsy 

6 hours after death. Collected material from liver and iotestine. 

No. ;]<3. Havana, Augagt 22, lliSS. — Soldier i a Military Hospital ; siokSdays; autopsy 

(i) hours after death. Colleote<l oiaturial from liver nud intostiue. 
No. ay. Havaiia, Auguet 24, 1889,— Patient in Civil Hospital ; male, aged 23 ; siok 10 

daya; autopsy 2 hours after death. Collected material from liver. 
No. 40. Havana, .JHflui(24, IdaD.-Soldier in Military Hospital; sick 4 days; antopsy 

6 hours after death. Collected material from liver. 
No, 41. Havana, AHgiul 26, l^tiO, —Patient in Civil Hospital: siok 7 days; autopsy 

a hours after death. Collected material from liver. 
No. 42. Zfapaiia, .-(it^iiKlSC, lBdl>.— Patient iu Civil Huspital ; autopsy 4 hours after 

death, CoUoctud material fcom liver. 
No. 4J. Haeana, Aagml'iS, 18d!J. — Soldier iu Military Hospital; sick 7 days; aut-opsy 

G hoars after death. Collected material from liver. 

COMPARATIVB AUTIirSIBH, 

No. 1. Havana, Mai/ 17, 1889. — Case of tu hero uloais in Civil Hospital ; autopsy 3 hours 

after death. Colleotetl material from liver and kiduoy. 
No. 2. Haeana, Mag 19, 1849.- Case of tuboroulosia iu Civil Hospital ; autopsy 1| 

houni after death. Collected material from liver and kidney. 
No. 3. HavaHa, Sfai/ '22, 1889.— Cose of heart disease in Civil Hospital. Collectud 

material from liver. 
No. 4. Uavaua, May '&, IdSO. — Caaeofabsccssof liver in Civil Hospital; autopsy Ijf 

hours after death. Collected material from liver. 
No. 5. Harana, Mny 35, li589. — Insauc woman iu civil hospital, liraiu dittuOHe; 

aulopay 5 hours after death. Collected material from livur. 
No. 6. Hanana, Man ^i 1^^, — Cose of tnberoulosis iu oivil huspital; autopsy ii 

hours after death. Collected material ftvm liver. 
No. 7. Havana, June 2, 1B89.— Case of heart disease in oivil hocpitul; autopsy 5 

hours after death. Collected material from liver. 
No. 8. BaJlimore, Oelobn- 30, 18e9.— Case of tuberculosis in Johns Hopkins Hospital; 

autopsy 8 boura after death. Collected material from liver. 
No. 9. Jialtimorr, Nurembm- 12, t889.—CaBeortnl>eroulosiain Johns Hopkius Kospitnt ; 

antopsy tlj hours aft^r death. Culluoted material from liver. 
No. 10. Baltimarc, Xovemlier 18, 1889. — Cose of osteomyelitis of tibia with amyloid 

liver and kidney. Collecteil material ttom liver. 
No. 11. Baltimore, A'aremAer 23, 188U.— Case of tuberculosis iu Johns Hopkins Hospital; 

autopsy tM boUMaftor death. Colleote<I material from liver. 
No. 12. Baltimore, .VoBntafief 2J), 1839. — Caaeof Inberoulosls in Johns Hopkins HoaoUuA', 

auloiiay 8 hours uftur death, Colieoted mu.tQi:va.\. tiau^\vv«it. 
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No. 13. Baltimorey JVbrcm&cr30, 1889. — Death from clilorofbrni; autox>sy at ODceby Dr. 

Koirle, of Baltimore. Collected material from liver. 
No. 14. Baltimore, November 30, 1889. — Case of heart diHease in Johns HopkiQs Hospital, 

Baltimore; autopsy 7 hours after death. Collected material from liver. 
No. 15. Baltimore, January 2, 1890. — Peritonitis following laparotom}' for ovarian 

tumor. Case in Johns Hopkins Hospital. Collected material from liver. 
No. IG. Baltimore, January G, 1890. — Death in 10 minutes after tapping of abdominal 

cavity. Case of iibro-cystic tumor of uterus in Johns Hopkins Hospital; 

autopsy 4 hours after death. Collected material from liver. 
No. 17. Baltimore, Januarif 13, 1890.— Case of heart disease, Johns Hopkins Hospital; 

autopsy 4 hours after death. Collected material from liver. 
No. 18. Baltimore, January 14, 1890. — Pneumonia. Case in Johns Hopkins Hospital; 

autopsy 24 hours after death. Collected material from liver. 

MATERIAL COLLECTED FROM YELLOW-FEVER CASES DURING LIFE. 

Havana, May 6, 1888. — Collected black vomit and melanotic discharge from bowels. 

Case in military hospital, fifth day of disease. 
Havana, May 5, 1889. — Cultures made from surface of body of cases in civil hospital 

No. 1. Yellow fever convalescent. 

No. 2. Case of rheumatism. 

No. 3. Case of typhoid fever. 

No. 4. Attendant in hospital. 

No. 5. Case of yellow fever with black vomit, fifth day of sickness. 

No. 6. Dr. Finlay. 
Havana, May 29, 1888. — Collected vomit from yellow fever cases in military hospital : 

No. 1. Sick 3 days; vomit transparent; acid. 

No. 2. Sick 2 days ; vomit transparent ; acid. 

No. 3. Sick 2 days ; vomit transparent ; acid. 
Havana, June 4, 1888. — Collected vomit from patient in Garcini Hospital; sick 3 

days; vomit transparent ; alkaline. 
June 5.— Collected ** coffee ground" vomit from same case ; acid. 
Havana, June 4, 1888. — Collected vomit from case in Garcini Hospital; transparent ; 

acid. 
Havana, July 5, 18S9. — Collected typical black vomit from case in civil hospital; 
sick 7 days. 

SPECIMENS OF FECES COLLECTED AND EXAMINED IN DECATUR, ALA. (1888), AND 

IN HAVANA (1889). 

Case 1. October 2, — Sick 48 hours; thin, yellow color; neutral reaction. 

Case 2. October Q, — Sick 60 hours (fatal case); thin, yellow color; neutral reaction. 

Case 3. October iS, — Sick 72 hours (fatal case) ; mucus, without color; neutral reac- 

tion. 
Case 4. October 7. — Sick 12 hours (fatal case); reaction neutral. 
Case 5. October 8. — Sick 36 hours ; thin, pale yellow ; neutral reaction. 
Case 6. October 9. — Sick 48 hours; thin, pale yellow ; neutral reaction. 
Case 7. October 9. — Sick 4 hours ; thin, pale yellow ; slightly acid. - 

Case 8. October 10.— Sick 24 hours (fatal case); thin, light yellow color; slightly 

acid reaction. 
Case 9. October 10.— Sick 24 hours; thin, light-yellow color; neutral. 
Case 10. October 14. — Sick 3 days (fatal case) ; thin, pale yellow color; neutral. 
Ca.se 11. October 15.— Sick 12 hours. 

Case 12. October Ivy. — Sick 2 days (fatal case); thin, pea-soup color; neutral. 
Cfise 13. October 16. — Sick 3 days; thin, brown color; slightly acid. 
Case 14. October 10, — Sick 2 days. 
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Ca8Q i-'- October 17. — Sick*! Loiira (futul coae) ; visry thin, brlglit yoUow color: nen- 

trnl. 
Caae 16. Oetohei- IS. — Sick BO Iioura ( Tatal cn.ae) ; tlilu, olay-oolored ; Hliglitl; acid. 
CiwelT, fJoioierli'.—SiEk 3 (lays (fatal case); thiii, durk-brown color. 
Cage 18. Ootofi'i' 33.— Sick 48 Lours ; very tliiu, pule yullow; noutral reaction. 
Cose 10. October 'iS.—Bia'k 2 Aay Hi tkin, pale yollow color; nuittial. 
Case 20. Oo(o6crS5.— Siok 48 honra; tliin, brown color; alkaline reaction. 
Case SI. OeloberZ?.— Sick 'iO boura (fatal caae) ; tliin, color of pea iu>ii]i; neutral. 

Baiue caae ; tblrd day ; tliln, llglit yuliow ; neutral. 
Case3^. Ocfob-r 33.— Siok 24 boiirs ; thin, oolorof pea snnii ; neutral. 
CaseS^t. Osloier 30.— Sick 24 lionra ; vory tbia, pale yellow ; neutral. 

Case 24.— Sick 3 days. 

Caao 25. — Sick 24 boars. ^^^H 

Cnae tiO.—Sick 5 days. ^^H 

Caae ST.— Sick 48 hours. ^^^| 

Case 38.- Sick 30 honra. ^^^H 

Case SO.—Sick 48 boiirs. ^^^H 

Case 30.— Hiuk 3<; bonrs, ^^^H 

Cue 31,— Sick 3({ liours. ^^H 

Caao 33.— Siok 3G bonra. ^^™ 

Case 33,— Sick 48 honrs. 
Case 34.— Siuk 24 honrs. 
Cose 35.'-l41[:k S4 bonra. 

TLe material from cases 3u to 3I>, inclai^ive, was collected in Decatar 
by my assistant, Dr. Littlejolin, and Bent to me at Baltimore, where the 
bacteriological examination was made 

At my request, Dr. Littiejolm also sent me feces from flfteeti healthy 
persoiis and coDvalescenta, for comparison. 
Case 37. Havana, Julj/ 1, 18H!).— Collected faces from case in civil boH|iital ; sick 7 

days; very low, ii milky lookjug lliiid, with aoid reaction. 
CftseSS. llavam*. Juhj ^, 189D.— Collected foooa ftorucuso 

5 dayit; thin, light yellow, atkaliue. 
Case 3D. Havam, July 4, 18^9.— Collected feces from ca 

days; thin, yellow color, alkaline. 

KoTE, — The alkaline reaction of the feces i 
was no doubt due to tlic fact that they were on 



u board German brig ; sick 
1 hospital; sick 5 



many of these cases 
m alkaline treatment. 



II-METIIOI) OF COLLHCTIXG MATERIAL 




I am iu tho habit of using as collocting tubes tlio. glass bulbs with a 
long neck, described by me iu a paper read before the American Asso- 
ciation for the Advancement of Science in August 1881. The form 
is shown in Fig. 1. 

These are thoroughly sterilized and hermetically sealed 
when made. 1 always carry a hirge supply of them " into 
the field" with me, as they serve for various purposes, as 
will hereafter be shown. 

The modus operandi of collecting material at an autopsy, 
as usually practiced by me, is as follows : I expose the 
abdominal viscera by making an incision from the superior 
spinous process of the illium on one side, in a line parallel 
with the long axis of the body up to the margin of the ribs, 
then across to a corresponding point on the opposite side 
and down to the other superior spinous process. The large, 
apron-like flap consisting of the entire anterior wall of the 
abdominal cavity is thrown back, and gives free access to 
the viscera contained in this cavity. 

It is best to collect from the solid viscera flrst. The liver 
is drawn down a little with a tenaculum or forceps and a 
hot spatula is applied to a point upon its surface. This 
insures the destruction of any microorganisms which may have fallen 
upon the surface, or which might be in the cavity of the abdomen be- 
fore opening it. The spatula is held in position by an assistant nntil I 
am ready to introduce the collecting tube. The long stem of this is 
passed through the flame of an alcohol lamp to sterilize the exterior, 
the bulb is heated to expand the contained air, and the sealed extremity 
of the tube is then broken off with sterilized forceps. Tbe preliminary 
beating of the bulb is to prevent a sudden inrush of air, by which 
atmospheric organisms might occasionally gain access to the bulb. The 
extremity of the stem is then passed into the organ at the point where 
the hot spatula bad been applied. 

The air in the bulb being somewhat rarefied by tho heat applied, 
there is a suction force as it cH)ol8, and blood from the organ is drawn 
into tlie tube. 

In order to obtain at the same time crushed tissue, I move the tube 
backwards and forwards so as to lacerate and crush the parenchyma 



Fig. 1. 
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of tho organ with its broken extremity. By this means I am able to 
obtain from the liver, the spleen, or the kidney a considerable quan- 
tity of crushed parechyma mixed with blood without any possible con- 
tauiination by microorganisms from without. As soon as the collection 
is made the extremity of the tube is sealed in an alcohol lamp. Mate- 
rial from the hollow viscera is obtained in tho same way* The hot spat- 
ula is applied to a convenient point on the walls, and the broken end 
of the sterilized tube is forced through at this point. My collections of 
urine through the walls of the bladder, of material from tho stomach 
and Intestine, and of blood from the heart have all been made in this 
way. I am in the habit of making a separate opening through the chest 
walls over the heart, as I consider it a safer method than to reach the 
heart by cutting through the diaphragm. 

Pieces of tissue for future histological study are cut into small frag- 
ments and at once placed in strong alcohol or in Mueller's fluid. 



IIl.-MHTHODS OP RRSEARCH. 

The following are the principal methods of research employed. 

(a) THE DIBEOT EXAMINATION OF *'SMEAE PREPARATIONS^ FROM 
THE BLOOD AND TISSUES FOR MICROORGANISMS. 

I have made this examination iii the entire series of cases in which 
I have made autopsies. Usually I have stained these preparations 
with an aqueous solution of fuchsin, or with Loeflfler's solution of 
methyline blue. I prefer the fuchsiu solution because it stains very 
promptly all of the bacteria with which I am acquainted ; and I feel 
very confident that with my one-eighteenth inch hom. oil im, objective 
of Zeiss, the Abbe condenser, and a fiichsin stained "smear prepara- 
tion" from the blood, liver, or kidney, any microiirganism of this class 
which might be present should be easily seen. 

(h) AitlROBIC CULTURES IN FLESII-PEPTONE-GELATINE, IN AGAR-AGAR 

JELLY, ETC. 

In the whole series of cases I have introduced some of the material 
collected as heretofore described into one or the other of these media, 
and often in both. Immediately upon my return to the laboratory after 
making an autopsy I am in the habit of putting up Esmarch roll-tubes 
from the material collected, and these are kept under observation, at a 
proper temperature, for several days at least. In tube No. 1 of a series 
of three Esmarch roll-tubes I commonly introduce two or three drops 
of blood, or of crushed liver tissue, etc., so that any microorganism 
capable of growing in the culture medium employed would be revealed, 
by the development of colonies, even if present in very small numbers. 

In Cuba, during the months of March and April I kept an incubating 
oven running at a temperature of 35^ to 37^ C, but later, during the 
epidemic season, I took it for granted that artificial heat would not be 
necessary to insure the development of the particular germ I was in 
search of. Of course our usual medium for plate cultures — flesh-pep- 
tone-gelatine containing 10 per cent, of gelatine — was not available in 
Havana during the summer months without resorting to the use of a 
refrigerator. I found, however, that when the medium contained 20 
per cent, of gelatine it would stand a temperature of 28° C. (82.4o F.), 
and J was able to use it without a refrigerator during the months of May 
and June. Later a refrigerator was required even for the 20 per cent. 
gelatine medium. This contained a chamber which I was able to main* 
tain at a temperature of about 27^ C. 
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So fur aa I coald ece, this 20 per cctit. gelatine answered quite ns well, 
as a culturo moditim, as tliab madu in .iccordaDoe with Koch'a standard 
foriiinia, wbicli contains 10 per ct^nt. of gelatine. Liquefying organismB 
caused liquefaction as usual, aud iion-lii|aefjing organisms formed 
colonies in Esmarch roll-tubes, and grew freely iu " stick cnltures.'' 
But tlie advautageo of an agar medium were apparent, aud I accord- 
ingly used tills very extensively for my roll-tnbea, aud especially witli 
tlie adilitiou of 5 ]ier cent, of glycerine. Many of tbe microorganisms 
which I encountered auil sljall hereafter describe, grew luxuriantly in 
this medium. I also made cultures in an agar or gelatine medium con- 
taining 0.2 per cent, of hydrochloric acid. Quite a number of the bacilli 
which I Lave isolated grew freely in this acid medium. 

I have also tested the growth of the various organisms studied by 
me upou potato ; ami for this purpose have used the cylindrical pieces 
of (lotato, cut with a slanting surface and sterilized iu an ordinary teat 
tube as first recommeuded by Meiule Boltou, 

Cultures have also beeu made iu various other media, such as blood 
serum, veal broth, and agua coco. The liist-menlioucd liquid I have 
used extensively and find that fur n large class of microorganisms it 
constitutes a very favorable nutrient medium. 

(f) ANAiiEOHlC CULTURKS. 

I made no anaerobic cultures in ISSS, but the following year did so 
in a considerable number of cases. In these I used for the most part 
agar jelly with 5 per cent, of glycerine, 

The blood or liver tissue from one of my collecting tubes was intro- 
duced into the liquefied medium Uept at a jiroper 
temperature iu a warm bath (40° C), and a cur- 
rent of purified hydrogen allowed to pass through 
it long enough to iuBure the exclnsiou of oxygen — 
usudlly half au hour or more. My method is as 
follows : 

Soft rubber corks having t*o i}erforatious for 
the passage of glass tubes are cut into sections; 
these are placed for sometime in 1 : lOOU golution 
of mercuric chloride to sterilize them, and then, in 
a wide-mouthed bottle, having a ground-glas.s slop- 
per, iu strong alcohol. When one of these is to be 
used it is taken from the alcohol with sterilized 
forceps and the alcohol is removed by burning. 
A long and a short glass tube are passed through 
this rubber stopper, and removing the cottou plug 
from a test tul>e in which the anaerobic culture is 
to be made it is jdnced as iu Fig, 2 («), The long 
tube, previously sterilized by heat, must pass nearly to the bottom of the 
liquefied agar. Aspaceof half au iucli or more is left above the rubber 
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stopper, and this I fill witb incltetl Rcaling wax. I have foiinil by ei-| 
pcrtencD that the rubber stopper alouo can not be relied upon to retain] 
tbe Lyilrogen, no matter Low accnratfly itIUs the test tube. Kor bavej 
I had good Biiccess in tbe use of melted paralline. This hiisntendeaey 
to retract from tbe glass walls of tbe test tnbc, and in practice I find 
tbat as a rule tbo hydrogen soon ef eapes from a tube closed in this way. 
It will be seen that my rubber stopper serves eliietly to support the 
glass tubes, and the melted sealing wa.v, upon which 1 depend for tliS 
complete sealing up of the ainnlb of the test tnbe. The sections oT 
rubber stoppers are of varions diameters, and it is easy to select one 
which will fit the test tube employed. 

The long glass tube is now connected witb the hydrogen apparatus 
and the test tube is left in the warm bath to keep the agar jelly from 
becoming solid. At tbe end of half aa hour the outlet tube b is sealed 
in the Hame of an alcohol lamp, and in the same way the inlet tat>e c- 
Tbe liquefied agar ia then spread upon the walla of the test tube iu the 
nsnal manner, by turning it upon a block of ice. 

I have at times varied this procedure iui follows: The liquefied agar 
jelly, or flesh pep tone- gelatine, to vhicli blood or liver tissue, etc., baa 
been added, is first made into an Ksmarch rrdl-tnbe; the eotton plug 
(n), or a portion of it, is then pushed 
up into the tube and a nibtwr stopper 
(&) citnying two short glass tabes is 
put in position. Tbe end of the test 
tnbe is then filled wiih seating wax as 
before. Hydrogen is now passed into 
the test tube by coupling one of the 
sLort glass tubes with a hyOrogeu ap- 
paratus. The test tube is sustained in. 
an inverted position, (see Fig, 3),sotbafe;j 
the actioD of gravity may come itito^ 
play in displacing the oxygen. TblB 
plan is more convenient than the pre- 
ceding one, aud the only objectioa to 
it is tbe fact that a certain amount (rf 
oxygen may be retained in the solidi- 
fied agar jelly covering the-walls of 

' tbe tube. But if tbe hydrogen is 

passed for a considerable time it \rouId certainly seem that the great 
part of the oxygen must escape by diflusion from this thin layei 
Certainly any but tbe most strictly anaiirobic organisms should gro< 
iu a tube prepared iu this way, if the medium is suitable for it. 

I have varied the medium attimcsby mixing the agar jelly with fleall^ 
t>eptone- gelatin, or with bloml serum. This is easily done when tUi 
method last described isemployed, but not when the hydrogen is allov4 
to bubble through thobqiiified medium; for in this case the addii 
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of gclfttin or of blood serum causes tbe tube to Im filled witli bubbles, 
so tliat it can not be made into an Esmarub rolltnbe. 

To add blood serum to our agiir or gelatin medium, without con- 
tamination wliicli would cnll for siibsefineut sterilization, I usu tbe 
bulbs with a long uock already described as collecting tul>e8. 

lilood from a sboep, or some otiier suitable animal, is lirst drawn 
from a large artery — femoral or carotid — into a sterilized Wolff's Iwttle, 
(Fig. 4). TUc inlet tube b ia introduced 
directly into tbe artery and astheblooi I 
flows tbe air escapes tlirougli tlie cot- 
ton filter. When proper precautions 
arc talioii tbo binod in tlie reeeiviuR 
bottle will bo Btcrile, and after tlie 
sernm tins separated it can be trims- 
ferred to the bulbs referred to without 
any danger of contaminatiou, and coii- 
sciiuently without any necessity for 
(.teriliitation by beat. This is aeeoui- 
(ilislied by breaking off the sealed end 
of the tube a, which has previously 
been notched willi a tile, and introduce- 
ing into the clear blood serum tiic* 
sterilized stem of n collecting tube, 
the bulb having been gently heated 
in Ihe tlame of a lamp, Tho serum mounts inio the bnlb and when it 
contains a sufficient quantity it is withdrawn and another introduced 
bi its place. Thus one after another is charged, and immediately tho 
extremity of the stem is sealed in tbo flame of a Bunseu burner or an 
alcohol lamp. It is a great convenience to hare a supply of sterile 
blood serum always ready, and I keep a stock on hand preserved in this 
way. Not only are culture liquids preserved in this way safe from con- 
tamination but these tubes are convenient to transport, and the trans- 
fer of the liquid medium to a test tube is easily and safely effected. 
Breaking off the end of the stem with sterilized forceps, and introduc- 
ing it beside the cotton stopper of a sterilized test tube, the contents 
of the bnlb are forced out by applying gentle heat to the portion tilled 
with air. 

1 have a small alcohol lamp always at hand for this purpose. In this 
way I am able to make mixtures of blood serum and agar jelly, or gel- 
atin, and to make Esmarch roll-tubes containing the uncoagulated al- 
bumen of the blood scrum. This maybe a decided advantage under 
certain circumstances, as our ordinary cnllnre media contain but little 
albumen after being sterilized at a high tempernture. 




In those diseiisc.'^ wliich have been proved to lie dne to the presence 
ot roicruorganigme in the blood or tissaes, these mioroocftai.tt.%».\a& tp.'ks 
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be 4lemonstrflte4 by tbe motlKKls liercloforc refurreil to nud by tlie ex-l 
aiiiiiiatiou of proiwrly Htaiiied sections of tbe tisRaPH involveil. Bnt IqI 
ono disease, at lenst — tyjilioiil fover — ciillures from the blood commonly I 
give a ueg;ative result, and the bacilli wliicli aru iiresent id scattered. I 
groaps, or colonies, in the spleen, tUe mesenteric glands, etc, are uoM 
always easily found. I 

Fraeukel and Simmonds* have Rbomi tiint in the spleen ronioved froi^| 
a persou dying of this disease the typlioid bacillus multiplies aftesl 
death, and that nutnerons colooies may bo found in portious of ibeW 
organ which have been left for 24 to 48 hours before being placed inv 
alcohol, when other pieces placed iu alcohol soon after death show batn 
few colouies or none at all. I 

1 have followed this hint, and iu most of my autopsies have kept &! 
piece of liver in an antiseptic wrapping for 48 liours, and have tlieu I 
examined the interior of the piece for microorganisms by the usaalj 
methods. I 

My method has been to take a piece of liver or kidney the size of m 
man's list, and to wa«h it in a bath coulaining 1 ])art of bichloride otm 
mercury to 500 parts of water. I then envelope it in numerous foldsfl 
of thill tissue paper and again place it in the niitiseptic bath, wettingi 
the tissue paper thoroughly ; after which successive wrappings of drjn 
tissne paper are applied, and the piece is placed in a clean jar iind kepn 
iu the laboratory for 48 hours. ■ 

(c) EXPKRIMKKTS UPUN ANIMALS. I 

I have made numerous experiments upon rabbits, guinea-pigs, aiud 
dogs, for the purpose of testing tlie pathogenic power of the varioaafl 
microti rgauUm 8 which J have obtained from yellow fever oadavers.9 
The results of these exporimenta will be detailed in the proper place. " 
The method of injecting luicroiirgauisms suspended iu a liquid into the 
subcutaneous tissues or abdominal cavity of one of the lower animals 
which I have found most satisfactory and have practiced for several 
years, is as follows : 

My bulbs with a long stem serve me as a syringe, and I find that 
they have decided advantages over any form of liypodenuic syringi'. 
The pistou of the ordinary hypodermic syringe is hard to sterilize, and 
there is always more or less danger that with this instrument we may 
inject some other microorganism along with the one which we propose 
to tost. Tlie recent death of a Vienna bacteriologist from the use of a 
syringe upon himself which he had previously used to inject a culture 
of the glanders bacillus into one of the lower animals is an unfortanato 
illustration of this fact. Koch's syringe, which has a rubber ball I 
■which air is forced into the syringe, taking the place of a piston, li 
much better. But I prefer to employ my improvised syringe, whioh a 
Rtill safer, so far as the accidental introduction of microorganisiDAJ 
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concerned, 'f liia is used but a siugte time, aa I find it easier to make 
new btilbs than to clean tlioae which bnve been oiico used. If the cul- 
ture has beea made in one of these bulbs, it is all ready to inject; if 
not, it is intrtxiuced iu the usual way, by gently heating the bulb to form 
ft partial racuam. To make t ho inject ton I first cut away the hair of the 
animal with scissors, and then with a pair of curved scissors cut away 
a bit of integument the size of a half-dimo or leas. The end of the 
glass stem is drawn out in the tiame of a lamp to make a suitable point 
to the syringe, and this is forced into the snbontaueons tissues, or the 
cavity of the abdomen. The flame of a small aluohol lamp is now 
cautiously applied to the bulb, and the liquid is forced out by the ex- 
pansion of the containe<l air. 

(/) EXAMINATION OF TISSUES FRBSBaTBD IN ALCOnOL. 

As the liver is the organ which, iu the diaease under investigation, 
HhowB the most constant pathological changes, I have preserved por- 
tions of this organ in alcohol for future study at nearly all of my autop- 
sies. I have also preserved in the same way portions of the kidney in 
a considerable number of cases, and of the spleen, intestine, stomach, 
and glands from the mesentery in a sufficient number of cases to enable 
nie to study these tissues with referoncti to pathological changes and 
the presence of microorganisms. 

My thin sections of the tissues have been made with the most ap- 
proved modern microtomes, and have been stained aecundem artem by 
various methods. The staining reagent most extensively employed has 
been the alkaline solution of methylene blue made according to LdcI- 
flei^s formula. I have also stained many sections with cabol-fnchsin so- 
lution, with aniline-oil-fuchsin (tnberi^le stain), by Gram's method, by 
Weigert's method, by the method of Kiihne, etc. 

(17) PHOTOMIOEOGBAPHS OP MIOBOOaOANISMS ENCOUNTERED. 

I have made photomicrographs of the microorganisms encountered 
in my researches, both for the purpose of illustrating my report and as 
the best method of studying their morphology and comparing one with 
another. 

All bacteriologists now recognize that, as a rule, it is impossible to 
identify the dill'erent species of bacteria by their morphological charac- 
ters. There are a number of distinct sjiecies of micrococci, and of ba- 
cilli, which resemble each other so closely in form and dimensions that 
■^ it is impossible for experts to decide from a mieroseopical examination 
alone whether they are Identical or not. This can only be determined 
by other characters, such as growth in various culture media, patho- 
genic power, etc. But, on the other hand, constant morphological dif- 
Jereuces enable us to difi'erentiate microorganisms of this class, and 
such dtlTerences are shown in well-made photomicrographs, which en- 
able us to promptly recoguiitc diSerences of form, of dimensions, and of 
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arrangement. Meaxuremeuts siru hIho made with i;ri>at na^e nlien suchfl 
pbotouiicrograpba have been made wilb a staudani amplifiuLttion. lam 
ttioso wliicb I bave uiado Ibo aiiipliticatioii has uaually been exactlyfl 
1,(K)0 diametcrH. Tbi-y bave been niadii witb the aiiocbromatic objec^ 
tivcs and projectiou ejepiei'eB of Zei»s, uad tbe amplilication has beewV 
determined by {>r<>)eeting upon thu screen the ruled lines upon a stagflil 
micrometer made for mo by Professor Rogers of Cambridge. I 

My pbutomicrograi>b8 have inostly Itcen made from fuchsiu-staiued'il 
preparations, and have required tlie use of orthoobromatie plates aD4>l 
a yellow screen. I 

Tbe screen wbicb I bave used is made by adding an alcoholic sola-l 
tion of tropolin to a strong solutiou of gelatine, boiling to remove tboM 
alcohol, and then pouring tbe gelatiuo upon a gliiss plate, where itial 
allowed to dry. By means of Canada balsam another glass plate saM 
cemented to the one having the Btained gelatine coating to prevent)! 
this from being scratched. 1 

Some of my photomicrographs bave been made by means of the 
calcium light, but the greater number have been made by gaslight, 
wbicb has a decided advantage over any other artificial light known to 
me on the score of convenience and economy. I prefer sunlight and 
the use of a, beliostat, on account of the shorter exposures, bnt an 
extended experience has shown me that there are many disappoiut- 
meuts when one depends on the light of the sun. On the day we have < 
selected for making our photomicrographs it may be obscured bj i 
clouds, and often for weeks togetber there will be no day suitable for J 
our purpose. 

My apparatus for making photomicrographs by gaslight is showal 
In Fig. 5; a is tbe camera, which has -.i pyramidal bellows front, 8np-fl 




ported by tbe heavy block of wood b; this can be pushed back upon 
the baseboard which supports it, so as to allow the operator to place 
bis eye at the eyepiece of tlie microscope. When it is brought forward 
au aperture of proper size admits the outer extremity of the eyepiece 
and shuts out all light except that coming through the objective; 
the microscope, d the Abbe condenser supported upon a substage; 
a thick asbestua screen for protecting the microscope from the lii 
given off by the battery of gas-burners/. This asbestus screen boa 
apertare of proper (iiineusiona to admit tbe UgUt, to Ike. aaudeuaM 4.. 
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Tlio gas burners are lu'raiigctl iu a scrips witli tbc 6at iiortioii of the 
flituifi facing tlie aitertuie iu tliu aslxjstiis screen e. Tbe concave 
metallic mirror jT is |)roi>crly plitced to reflect tbe ligbt iii tbo desired 
directiou, I bave not found iiny iidvaiilHgo iu tbo use of a coudeusitig 
lens otbcr tbaii tbe Abbii coudouser upou tbe sub»tage of the inicro- 
SGopo, Witb Oarbutt's ortliocbrouiatio ]>latos, seusitometer 23, tiiid a 
yellow eereeu baelt of tbo Abbt^ eoudeuser, I bavu foiiml tbat nu ox- 
posuro of from 10 to 15 uiiuutes is required when tiie screen is in proper 
position to give an ainplitlcutiou of 1,U0U diameters witli the apoeUro- 
uiatic objective of Zeiss, ol. im., Suiiii., ap. l.^U, and bis projection eye- 
piece Ho. 3. 

My arrangemenrTor focusing is alMo sbown in tbe figure. The brass 
rod ( has at one extremity tbe grooved wheel h, which is connected witb 
tbe fine-adjustment screw of tbo microscope by means of a eord. Tbe 
focnsing wheel j' may be slipped along tbe rod i to any desired position, 
nud is retained in place by a set screw. Tbe rod i is supported above 
the camera by arms deiiending from tlie ceiling or attached to tbe base- 
board supporting tbe camera, at such a bei}>bt tbat tbe focusing wheel 
/ may be easily reached witli the rigtit baud whou tbe operator has bis 

e at the center of the focasiug s 



IV.-GENERAL RESULTS OF INVESTIGATIONS MADE. 

(a) EXAMINATION OF " SMEAR- PREPARATIONS." 

As stated under the heading " Methods of I^esearch," I have made 
smear preparations from the material obtained at my autopsies in the 
entire series of cases. These have for the most part been stained with 
an aqueous solution of fuchsin. 

My preparations of blood from the heart have not shown the presence 
of microorganisms even in cases in which I have obtained them by the 
culture method. This is easily explained. When I add. two or three 
drops of blood to liquefied flesh-peptone-gehitine in a test tube and make 
an Esmarch roll-tube, every microorganism present, capable of growing 
in this medium, forms a colony. Now, as a rule, the result of such cul- 
tures has been negative, but in certain cases colonies of the bacterium 
<:oli commune^ and occasionally of other bacilli, have been developed in 
these cultures. But the number of colonies has been comparatively 
small, and the solitary and scattered bacilli which produced them miglit 
easily escape attention in a smear preparation, for the amount of blood 
used in my culture experiments would make very many of these. The 
same remark applies to similar preparations made from the tissues, but 
here the result is somewhat different, in.asmucli as in a certain propor- 
tion of the cases microorganisms have been found in my examination of 
smear preparations from the liver, made as soon as possible after the 
autopsy. 

This is shown by the following noteSy which 1 transcribe from my 
note books: 

Autopsy No. 14, Case 1, 1889. — "Direct oxamination of material from liver and kidney 

shows the presence of a large bacillus with square ends." (My bacillus N.) 
Autopsy No. 18, Case 5, 1889.—" Direct examination of blood negative, of liver a fow 

small, oval bacilli in pairs." 
Autopsy No. 2*2, Case 9, lirSD. — " Bacilli in liver on direct examination." 
Autopsy No. 128, Case 15, 1889. — " Material from liver, in collecting bulb, 9 hours aftor 

collection, contains a large bacillus. Slide 1:^25." 
Autopsy No. 29, Case 16, liS89.— ** Numerous bacilli in liver on direct examination («). 

They are in groups. Slide 1368." 
Autopsy No. 33, Casc'^Oj 1889. — " Bacillus N present in liver at time of making autopsy. 

Slide 1426." 
Autopsy No. 39, Case 26, 1889.—** Bacillus N in liver. Slide 1469." 
Autopsy No. 41, ('a8c28, 1889.— "Liver contains a few large bacilli (N). Slide 147G." 

As was to have been expected, my smear prepa'ations nuule from 
material obtained from the stomach and intestine have always showu 
112 
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tlio iibaiidnnt presciico of microorganisms. As m miiterml fioin the 
Siiiiie aoarcu olitniiieil Trom pursous dying from otlier diseases tlian 
yulluw fever, or from ttccideiit, the iDiorourgaiiisms present in the nli- 
mentary canal are viirioiis ami differ to some exteut iii difterunt inili- 
vidiials. There is no Hhiglo one to fix: the attention as being peculiar 
to yellow fever, or bo constantly and abundantly present as to Kive 
ground to the belief that it is concerned in the etiology of this disease. 

In the contents of the atomach one finds micrococci and biicilli of 
various forms and very commonly numerous cells of a torula, resembling 
in its morphology toruta cerivisew. 

The micrococci resemble those constantly found in the healthy human 
month. Some are in iiTOgnlar groups, some lu long chains, anil some iu 
sarcina-like groups ; but no one form is constant. The bneilli also ditter 
greatly in morphology. In one case short oval bneilli iu chains were 
exceedingly abundaiit; in other cases bacilli resembling (he colon bacil- 
lus, or larger bacilli in chains, were the most prominent forms present. In 
the intestine micrococci are not so frequently encountered, and short oviil 
bacilli resembling the Jtacteritim coU commune or larger bacilli resembling 
my bacillus N are more abundant. Evidently no conclusions of any 
value could be reached by a microscopical exainiuiition of these various 
organisms without resorting to culture experiments, by which I hey may 
be isolated and studied separately. This is the difficult task which I 
foit compelled to undertake and the results of which will be given un- 
der another heading. But I may remark here that I have not obtained 
in my cultures nearly all of the forms which I have recognized in my 
smear preparations from the stomach and intestine. Some of these I 
did not obtain at flist because I made only aiirobic cultures and they 
prove to be " strict aniierobics." Others have not developed even in my 
anat>robio cultures, and the inference is tiiat the media employed may 
not be suitable for their growth. It ia quite possible thatoertaiii of the 
bacteria of the intestine depend for thfir development upon some of the 
excretory products peculiar to this locality, or upon the presence of other 
species which evolve products necessary for their growth. 

I have had my attention especially attracted by an extremely slender 
and long bacillus which hits been very abundant In many of the smear 
pieparations, but which has never sliown itself in my cultures. It is 
the smallest microorganism, so far as its breadth ia concerned, that I 
have yet encountered ; is a Uexible filament as shown by the various 
shapes it assumes, lutd may reach a length of 50 microuiillimetres or 
more. 

((*) AKROmO CULTnRBa. 
My aiirobic cultures from blood drawn from one of the cavities of the 
heart in one of the collecting bulbs described have in a majority of the 
oases given a negative resnll: but in a certain proportion of the cases 
colonies have developed in Esmarch roll tubes to which oneormoi'u 
drops of blood hiul been ad<led. 
4U07 8 
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My first flveautopaioa, mailo in 183K, gaveanegutive rusitlt. I: 
6, antopHy 4 hours after death, colanim of two (Utt'ereiit kiiids were 
tained in oultiirL>H from tliu blood, liver, and kiduey. Unoof tboeo 
luy bacillus a [banterium coU (•omvitt7te). 

AgaiUt iacasi'siandS the result was nogative; but In case 9, in wliiclt 
the autopsy was made 5 bonrs afterdeatb,tiuiiierouiicoloiiiea of bacillus 
a developed in my cultures from the blood, liver, and kidney. The next 
caso iu which I obtained microorganiams from the blood was No. II 
Havana, 1SS9. Iu this case a few colonies of a difl'erent bacillus wi 
found. 

In case IS, I again obtained a few colonics of bai:illns 

Case 10 gave a negative result, and in subsequent autopsies I dhl not 
collect blood from the heart, inasmuch as the material obtained from 
the liver always contained a considerable quantity of bloiHl, and would 
show the presence of uicroJirgaiiisms if they were to be found iu the 
general circulation. 

The results obtained iu my aerobic cultures from the liver and kid- 
ney are as follows : 

In case 1, I obtained a single colony of bacillus a in my culture from 
the kiduey. The same bacillus was obtained from the kiduey of case 3, 
and in case 5; the cultures from case 6 gave the same bacillus iu gela- 
tine Esmarcb tubes from the liver and kidney, associated with another 
bacillus not particularly described in my notes. In case 9, 1 obtained 
numerous colonies of bacillus a in cultures from the blood, liver, and 
kidney. In case 14, a few small transparent colouit's developed in my 
culture from the liver, a few colonics of a micrococcus were obtained 
from the spleen, and my bacillus q was obtained from the spleen and 
kidney. In case 16 numerous colonies of a bacillus designated by tbe 
letter p, which I now believe to be identical with my bacillus fir, were 
obtained in my gelatine Eamnrcb tubes from the liver and kidney. ThU 
autopsy was a late one, having been made 13j hours aficr death. IQ 
case 18 a few colonies of bacillus x were obtained from the kidney. In 
case 20 the colon bacillus («) was obtained fiom the liver; in case 28, uiy 
cultures from tbe liver contained a liquetyiug bacillus. Iu caso 20 cul- 
tures from the liver contained bacillus a and bacillus x. Iu ca^ 30 
cultures from the liver conlaiuetl numerous colonies of bacillus a and 
of bacillus x. In case 33 numerous colonies of bacillus a were obtained 
in gelatine Ksmarch tubes from the liver. 

A summary of these results shows that I have obtained microorgan- 
isms in my aerobic cultures as follows : In blood from the heart, 4 times 
in 19 cases ; iu the liver or kiduey or both, 13 times in 43 cases. 

It will be noticed that the microorganisms most frequently eneouutered 
were nou-liquefyiug bacilli, my bacillus a and bacillus x. 

We are therefore able to assert in the most positive manner that tbe 
blood aud tissues of yellow fever cadavers do not contain aerobic liqi 
iug organisms, unless by rare exception, aud can definitely exclude 
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microtjocoiia of Fit-iro and tUc tetrageiius of Fiulay from coiiaideration 
as possiblu agents in the etiology of tbis disease, as l)Oth of tbo8e grow 
rumlily in tbi! culture luediiiiii used in tiiese investigntious and botb 
Jiijuofy gelatine. 

Tliu nou-litiuefying bacilli found in a certain proportion of the cases 
are not in sutliuitiut uumliurs or sufficiently constaut to give support to 
the view that they arc the spociflc eauso of the disease, aud the fact 
that they are not found in a cousideraltle number of typical oasoa is 
sutticient reason for exclnding them as beiug directly concerned in its 
etiology by reason of thoir presence in the blood and tisBUes. But we 
may suppose that they have their proEter habitat in the alimeutary canal 
and that the morbid phenomena are dne to a toxic ptomaine, produced 
in thi8 situation. Under this hypothesis the occasional pregenco of 
these bacilli iu the tissues is to be regarded as accidental and us result- 
ing from the emigration, during the lust hours of life or post-mortem, 
of microorganisms trom the intestine, and we have to ascertain whether 
one of the bacilli found most commonly in the tissues or any other 
mieroiirgaiiism present i» the aliweuttiry canal is the spcuilic agent wo 
are iu senrch of, 

AiiKOUIC CULTUKKS I'ROM TJIK STOMACU AND INTUSTIKK. 

•As heretofore stated, direct examination of stained preparations from 
the stomaoh and intestine reveals the presence of a vast number and 
great variety of bacteria. But oar aj^robic cultures do not enable us to 
isolate all of the difi'erent forms which we may recognize by direct ex- 
amination. A compIet« bacteriologicnl analysts of the intestinal con- 
tents involves an amount of labor that none but experts in this line of 
research are likely to comprehend ; and as very many of the micro- 
organisms found in this situation will not grow iu the presence of oxy- 
gen, both ai.^'obio and auaiirobic cultures must be made in a variety of 
media. Moreover, our methods give us only those organisms which 
are most abundantly present, for these alone remain in the third of a 
series of plate-cultures, or Eamarch roll-tubes, in which we expect to 
obtain isolated colonies. In the case of non-liquefying organisms, es- 
IKJCially, we have no means of knowing how many species present in 
No. 1 of a series of Esniarch roll-tubes have been left behind in the 
diluting process by which we obtain isolated colonies in tube No. 3. 
The presence of liquefying microorganisms, wlien these are few in 
number, is, however, revealed in No. 1 of a series, although the liquefy- 
ing center may include a variety of microorganisms, and it is only by 
making a second, and often a third, series of roll-tubes, that we are 
able to obtain the liquefying organism iu pure cultures. 

I may say, in general, with reference to my cultures from material 
obtained from the stomach and intestine post-mortem, and from the 
alvine discharges during life, that by far the greater number of the vituro- 
ors/aniums jirenent dii not liquefy gelatine. In a series of Esmareb roll- 
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(inwi l'i: "TutwH I and S liqimftnil at «Tid nf i^ lioiirH." Fsoes.ciuw HE: "TnlA^H 
partly lil]tll^lIt!lt at omlor 4H linuri'." FecpH.cnsc 17: "Niimeraas lfqtiefyiiiKiMkiuhl| 
intiilx' 1; lincilhiH n." Feci^.cnac 18: "lloth tnliui liqnelkul at oud of 4tl houn^| 
Feces, oase l!l : "Tube I partially liiiiiolieil in 48buiir8; tubo-2nDt; baoilluso," Feo^H 
case 80: "Tiibdlllquetled iii-J4 hoiira; iialii|uofyingcoluuiuala tabe 'i." Kocea,aaM| 
SI: "NumeruDsliquitfyiiij; colouies in 49 huurs; bocillas o &Dd bacillnii s." FeM^| 
eMe22: "Tube 1 Hitaeliod." Feces, cms !3 1 ■>Tab«lliquelIed; tabeSnot." Fk^H 
caae24; "Tabe 1 liqnefled in SI boars; n Tew colouietiia tnbeS; budllna o and bBot|^| 
luB«." FeceH,DMe25: "Both tabes liqiistied &t end of 24 ItonrB; bacilluao." Featai^| 
eaHeSfl: "Tnbe 1 liquefied in 'ii hours; lube 9 nbout 20 coloniea; a and I." Feoc^V 
27: "Tobel conipletelj liqnelled in 24 hmira; Mo. 2, 30 ti> 30 colonics." Feces, caHA 
2S: "Tubiilliqueliudin24bonrs; uuliqneryinguolunieBin tubo2; biicilliiao," Fec«iM 
casetfS: "Tube 1 Ijquoliud in 24 bonra.; single colony in tnbe 3." Feces, eaae 30fl 
"Nn liqnefuetion in sitber tabs." FecoH, cnau 31 : "Tnbe 1 completely 11 qnefietf tfl 
24 hiinni ; baollUia t, and another, not o or g; tube 2 no liquefaction." Feces, oamSSH 
"No liqnefoction in 21 hours; tube 1 liqnelied in 48 bonre." Fuoes, ooae 33: "Tul^l 
1 liqucllBd in 24 honra; all throe tulies liquHlied in 4S bunrs; bucillns j." FBceB,cw^| 
34: "Tnbe 1 not liquolied in 48 hours; oouie liqusfactiun on third day; baujIlaaaJH 
Feces, case 35: " No liquefaction in 3 days." Feces, case 36: "A few liquefying odH 
onles in tube 1." Feuos.case 37; "Tuba 1 contiiins u few liquefying oalooies ; ba«ilS 

It will be noticed tbat iu many instances Ihave simply noted the f^ofl 
timt liqiiefactioti of tnlw 1 ownried in 48 lionrs, etc., witlioutspeuil^iuM 
the liquefying orj^anism, Tliia vns because I bad Deitber time nor cu^| 
ture material to determine tliis in every case. Tbe (general resultofl 
my cultnre experiments is that lifinefying organisms are present in tbs' 
dejecta in comparatively small niimlwrs, and thattbenusnb one which 
is constant, bat that liqnefuetion of tlie gelatine is due sometimes to 
one and sometimes to another organism of tbis class. 

lu a series of comparative exiierimonts made upon the alviue (lis- 
charges of convalescents and healthy persons liquefying colonies ap> 
peared somewhat less frequently, as is shown by tbe following notes : 

October 25: Feces, self. "A Hitigle liqcicfyine colony in tnbe 1." October 2f>: Fuces 
of convalescents of 3 weeks. "No liquefying colonies." October 2U; Feces of healthy 
man. "No liquefying colonies." October 27: Feces, healthy njan. "Nentralreac- 
tlou; completely liquefied in 3 days." October 27: Feces of ooiivalosoeDt. "About 
201iqnefyhig uiilouies." Oolober2ti; Feces, healtl^ man. " Com jilotely liquefied on 
third day." Oclober 28: Feces of convnloscent. "Tulie 1 completely liquefied in 24 
honrs; tube 2 on thini day." October 28: Fecrs, healthy man. " Not liquefied." 
October 28: Feces, healthy man. " Completely IjquefiwI on thinl day." October 28: 
Feces, healthy man. "No liquefying colonies." October 2!l: Focos, oouvaleacflnt. 
"Single liquefying eolonies." October SH : Feces, convalescent. "Completely lique- 
fied in 48 hours." November Vli: Feces, convuleKoent. "Tube 1 liqueHed; baeillu 
e." November 30: Feces, healthy man. "Tube 1 liqnelled in 48 honrs; a few Uqnt- 
fying colonies in tube 2; bacillus e." November 26 : Feces, healthy man. ■' Tube I 
liquefied in 48 hours; itome liquefying colonies in tube 2'; Wnrt7,el bacillus." Novein- 
ber 3ti : Feces, healthy nian. " Tube 1 1ii]uefluil in 48 hours, some licinefying oolouiee 
in tubus 2 and 3." November 26 : Feces, convalescent. " Tubes 1 and 3 liquefied and 
a few colonies in tube 3." 

It must be remembered that in all these cx|ierinieuts a cousideraU 
amount of material is added to tuljc No. 1, usually 2 or 3 dropei | 




tLo colleotiiig bulb, wboreaa a single oese \r carried over to tube No. 2, 
ami iigiiiu from Ibis to Xo. 'A. KviMwitl.y, in vi<^w of tlio, fauts Rtnted, no 
special signilicancc cim be attached to tbe jtreseiice oK any one of Hie 
liqnefylng organisms eneonntered, and the bacillns of Oibier nnist tjike 
Its place, besides my bacillus a, and my bacilbis e, as being one of tbe 
Hquefyiug organisms occasionally present in tbe intestinal contents of 
yellow fever patients. 

Inasmvch aa nonliquitfying bacilli are conntantly prettent in great nwtl- 
lierx, our investigation calls for a careful ntuAy of this class of organisms, 
and mucU of iny time has been devoted to this portion of the research. 

Aa already stated, when my cultures from the blood or tiesnes have 
given a positive result the microiirgnnisinspresent have beennontiqneiy- 
ing bacilli, and those moat frequently found have been my bacillas a 
and my bucillns x. Both of these have been present in my cnltures 
from the intestinal contents, and I can not doubt that this is the source 
from which they made their way iuto the blood, I have IdcntiDed 
bacillus a with the Imcierium coU commune of lischericb, aud it is con- 
set]uently exelnded as the specitic cause of yellow fever. Bactllna a! 1 
have not obtained np to the present time in my comparative researches, 
and consequently regard it as possibly connected with the etiology of 
the disease. But I have not been able to obtain any sutisfiictory experi- 
mental evidence Hi)on which to base a positive claim thnt this is the 
case. 1 have not isolated it in a lar^e number of cases, bnt it was not 
until my second visit to Havana that I difl'erentiated it fmm tbe colon 
bacillus {a) with which it is associated. 

In my first culture experiments, maile in 1S8S, Iwasvery much puzzled 
by the contradictory results which I obtained in inoculating my cultures 
into rabbits and guinea pigs. I belie-ve now that the promptly fatal re- 
sults obtained in certain eases in which I injected cultures which 1 snp- 
])08ed contained only baccillus a were due to the presence also of my 
bacillus X, The characters by wbich these bacilli are to be dis- 
tinguished, and a detaik'd nccnunt of esperiments made with them,will 
bo given in a subsequent portion of this report, in which also a systematic 
aeoonnt will be given of some other iionliquefying bacilli encountered 
in association with them. 

Iti thirteen of my autopsies I have collected urine through the walls 
of the bladder. My culture experiments with this have given a nega- 
tive result in ten cases, and in three 1 have obtained microorganisms, 
viz ; In case 1, " several colonies of bacillus a in culture from urine;" 
in case 2, "the tulips from stomach, intestine, urine, kidney, and spleen 
all contain numerous colonies of a liquefying bacillas" (my bacillus e); 
in case 0, " nnmerous colonies ot bacillus ft in cultures from blood, liver, 
nrine, and kidney." 

(C) ANAiiltOUtO CULTURES. 

My meMiml of making auai?robic cultures has already been dcscribeil.^ 

and an account of the various microorgauisuia ^\>.\OttWva.N'i\'s.vSiA'w.'^"^^ 
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this mollioil will be given lieroafter. The general result bus bwti, eo 
I'm ns tbe blood ami tissues nre concerned, sitnilai- to Unit obtiiiiteil in 
my nl-robic cultures. Tliat is, varioas inicrourgniiisinsliRVfi been oij- 
couutered in tlie series of cases in wbicli tbis metliod lias beeu applied, 
but no one of them lias been constant, and in a ounaiderabic pro)>ortion 
of tlie casea the result has been entirely negative. 

Some of the wicroorganisine isoiHted in my anaerobic cultures are 
identical with tboae obtained in ai'tobic cultures from the siime source; 
for my bacillus a, bacillus x, and otijer bacilli associated with thorn in 
the intestine are facultative anaerobics, and grow either in the presence 
or in the absence of oxygen. But there are also in the intealine, and 
in tbo tissues obtained post mortoin at a considerable interval after 
death, a number of "strict anai:irobic" bacilli. Some of these I have 
isolated and shall describe hereafter. 

Tbe following extracts from my note book will show the general re- 
sults obtained by this method. 

Cau H, Harana, Jprit 33,1889; Soldier Ip military hnapitnl. Sick Sdaya; autopsy 

9 bourB after deatli. "Direct ujcatiiitiatiot] of niatorinl from liver and kidney xljuwa 

* ft large baoitlus wilb sqnart) euda (bacillns S). Numorous grannlar colonies in 

aiiaiiroliie culture from liver (Nj. FLvo liquefying colonieij in anuiSi'oliic cullurt: frimi 

ABHociated with uiy bacillua N in tbe nuni'roLic coltiiree from llie liver of tbis cnse 
WOH a microiiiganiijui in cbaiUB, wLicb 1 was at first disposed to regard aa a short 
bacillus and designated witb the letter a. This I iaoiatMl aud bave still lu ciiitivo- 
tioD. I now regard it as a streptouoccas. 

Ca»e 15, April 28, 1881: Sick 10 daja; autopsy 9 boura after deAtb. "Ko mioro- 
Grgaiiisiua on direct examination of material from liver and kidney. So development 
in aerobic or auai^Tobic Esiiiarcb tnbcs from liver and kidney." Caie 16: Siok 7 days; 
autopHy 13) boura after death. Numerous colonies of bacillus z in jfelatioe cniturea 
from liver aud kidiiey ; anaiiroblQ cultures from Dvar and ktduey contain tbe sHOie 
bacillus. Caie IT: Sick 5 days; autopby 5 hours after death, No colonies either in 
aiirobic or anaerobic cultures from blood, liver, kidney or nrine." Cata 16: Siok 5 
days; autopsy 2 bunra after death. "Directesaniination of blood negative; of liver 
a few small oval bacilli iu pairs. Aerobic gel a tii:e Eamarcb tube from blood con tat ub 
a few colonies of bacillus a, Aunb'robio agar Eamarcb tube iVom blood contains 
uniuerous colonies of bacillus a tiU'l of a abort bacilluB in ohains, slide 1073. Aiiaorobio 
agar Esin arch tube fhiiti kidiii'\ o i^tains numeroiw colonies; bacillaa tr, the same 
from liver." CaielQ: "No colouics in gelutine Eamaroh tubes from blood or liver; 
no development in gclatiDO annf vnbio tube from blood." Ca»e 21 : Sick aeveu days ; 
autopsy 10 bours uftvr death. "No colonies in gelatiue Esmarch tube from liver; 
nnmerous coloniesof bacillus N in auaiiroLic agar Esmarch tube," Case S4: Sick 5 
days; autopsy 4) honra after death. "No development in anaerobic cultures from 
liver and kidney." Caae 3D: "Aerobic cultures from liver contain both baoillusfi and 
bacillns x. Anaerobic culture from Uver contains bacillus N and bacillus 0." Ctue 
SI: "No development in aerobic or anaiirobic cultures from liver.'* Com 33: "No 
develoiiment iu aJSrobic cnltnre from liver, bacillus N in anaembic cultures fVom liver." 
Caae 35: "No luioroorgaDiFUis in liver on direct examination ; no development in 
oiirobio or auaerohlo cultures from liver." Case 30: " Tbe anaerobic onlturefrttm tlM 
liver in tbis case gives nnmeroua colonies of a facultative annerobic bacillus." Com 
37; No colonies in anaerobic cidturBfi'om liver. Ca»e 36: "A few colonies of baoillaa 
X in auiicrobic culture from liver." 
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(d) EESULTS OF EXAMINATION Ol' TISSUES KEPT IN AN AN'lISKPTUl 
WHAPPING. 

Upon removiuK tlio antiseiitic wmpping from a piece of livsr or kid- 
ney preserved as lieretofore describetl, I liave nsnally found tlie exterior 
of the piece to be tboroughly sterili^^ed and free from any Kjgns of pp- 
trefuctive chauge. TLe interior, also, usually has a fresli a]>pearanGe 
aud is witbout any putrefactive odor. But a microacoptcal exainiua- 
tioii of a ataiucd smear preparaliou shows tbat a large umuber of micro- 
oi'ganiHina are present, altbongb smear preparations from the same 
material made iinmedintely after death have as a rule given a negative 
result. There is evidence then that the liver aud the kidney of yellow 
fever i)atieuta does contain microorganisms when removed from the 
cadaver at an autopsy made witliiu a few hours after death. For the 
uumcrouH inicroorgauisms of various siieciea fouud in a piece preserved 
in this way have evidently developed from others which were present 
in small numbers at the time it was removed from the body. The 
method insures the destruction of any bacteria which might acci- 
dentally fall upon the fragment after opening the cavity of the abdo- 
men ; and, as stated, the exterior of tlie fragment is perfectly preserved 
by the antiseptic wrapping. Comparative experimeuts made with 
pieces of liver obtained from persous dying with other diseases have 
giveu a similar result, and, oven in a case of sndden death, iu which the 
autopsy was made almost immediately, I have fouud numOrons micro- 
organisms. 

The one which I found most constantly and most abundantly in yel- 
low-fever tissues preserved iu this way was a large anai5robic bacillus — 
my bacillus N, which L itow caXl bacillugcadaveriHUt. Having also found 
this several times In my smear preparations from fresh liver tissue, and 
fiudinglt to be very common in the contents of the intestine, I hoped 
for a time that it might turn out to be the specific infeutious agent in 
the disease under iuvestigation. But before leaving Havana, I Lad 
already fouud what appeared to be tbe same bacillus iu a piece of liver, 
preserved iu the same way, which I obtained from a case of tuberculo- 
sis; and since my return to Baltimore I have foundit in other compar- 
ative autopsies; so that 1 now feel compelled to exclude it from consid- 
eration as having any etiological relation to yellow fever. 

A number of the bacilli which I have obtained from yellow fever 
cadavers, and shall hereafter describe, have been from pieces nf liver 
and kidney preserved in the manner mentioned ; and have been isolatetl 
either directly by means of Esmarch roll-tubes, or indirectly by inocu- 
latious into guinea-pigs. 

These bacilli are either stricter facultative anaerobics, and they are 
all able to grow iu a decidedly acid medium. Several of them produce 
an acid reaction iu glycerine agar tubes, and one (bacillus i) produces 
a very acid reaction in bouillon cultures to which 5 y*''^ iivi\s.\.. *iS, ^•j'^.- 



122 



ETlOLoav AND PREVENTION OP YELl.OW FEVER. 



I 



riiie lias been a(]cle<l. I tliereforo ascribe the very aciil reivction of t 
interior of tbe i)ic\oe of tisaii(% kept ns iiiiliviited, to tlio iir^«(Mit;o of tbe»6 1 
Hcid-prodiiciiig bacilli. I give bulon' stiiiio extracts from my Dotts ro-.| 
lating to tbis material kept in aa nntidupciu wrapiiing for 48 hours : 

Ciuc 1, llaenna, ATny 18, 1S68: "May U, exaniitiHl liver Mil kUluey kept in laborn- 
tory for 4H hours. On aei-tiuu there is nu putrefiKtive odor. Tho biilney oontnina a 
Ini^e bacillns with square enilih—Hllde 230 ; thit liver contains the nuiuubaailliiB — slide 
231." Can 16, Mag 13, 1889: " Livnr ko|>( in lalxiratory ii hann hM on out BDrfnee 
nil jutousely acid roiustiou ; kidney alwi hax Intmiaely neld reaetlnu ; botb coutain 
WciiitiaN and n small ovat bacillus (slide lUOl)." Ca»e -23, June 4, I8»9: "Livor 
AH lioiirs in lahoraCnry ; no udor, sliijhtly »ciit runelien, bacillnB N not [irescnt." Caw 
Sa: " Liver 3G hours In laboratorycoutaiua bacillus X in large uuinlnrs— slide 133(>i Iim 
no (Mlor and an aaid teactiou." CoMciSt-. "Liver 4B hours In laboratory has an aeid 
renotioD, no odor, and coutains bacilli TeMuibliug n— slide 1373. Both colon bncillui 
and bacillus x obtained from this liver kept 48 hours in laboratory, also bacillns of -■ 
rabbit «e|iticieinia by inoculatloua." CtueSO: "Liver 43 honm in laboratory c 
tains bauillns N aud other bacilli— slide JJI4; acid reaction." Ca»e 31r "Liver 4 
hours; Hcid reaction, bacillus N^lide 14 J7." (.'B«:t3; "Liver 4ri Imura; bacilluii K,j 
acid reaction, ft'esli appearance." Case 34: "lAvei 48 hours: contuins bacillns N il 
small unmbers, Gresh appearance, no odor, ucid — slide 1437." Caxr 35: "Liv 
boursi bacillns N — slide 1442 ; very aoid reaction, no odor, IVmb appeanuiee." 
3G: " Liver 4tj honrx, acid, fresh appearance, no odor, bacillus N — slide 14^." Cntt | 
37: "Livfr 48 hours iu laboratory ; putrefaction has comiiienced ; various bacilli pre- 
sent ; ri'oction faintly acid." Catt '-16 : " Liver 48 hours ; fresh appeumnce, mi odor, 
acid roocUou, contaluB bacillus N -slide 1408." Ca$e'^J: "Liver 48 hours, bacillus 
N." C(tw40: "Liver 48 buurs; putrefactiuu comineucing; various bnollli including 
N— slide 1477." 
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JVo. 1, ffavana, May 17, ISr??: "Liver and Itidney frnin case of tuberculosis; antopay 
e houra ufter death. May Itl, cut sorface of liver has a very acid reaction and uon>^ 
tains bacillus N in targe numbers; kidney contains some baoilius in smaller nombera JJ^ 
hocillns X not present." 

No. 3, Havana, May li) : "Autopsy 1} hours after death; tuberculosis; kidney ■ 
end of 4H hours fresh ; no mioroiirganisuia; liver, putrefaotion ; catsurfaue, aeid; < 
tains a large bacillus wlthruuud euils; hacillusN not presont— slide 1120." 

No. 3, Hamna, May^: Cni>e of heart ilisease. "Liver at the endof 4ij honra ai 
tains bacillus N; cut surfaoe has a very acid reacliou; bacillus a: nut present." 

Ha. 4, Havana, lHas'£>: Abscess of liver. "Autopsy one-half hour afterdeath. tta9 
nicrourganisms on direct exauiinntiou at end Dr4U hours; staphytuocous obtained in^ 
oultnresj cnt surface of liver hasa slightly acid reaction." 

No. 5, Havana, Mag ^i Insane woman. "Aulopsy 5 hours after death; putrefac- 
tive decoiu position of liver kept 48 hours in antiseptic wrapping," 

No. a, Harona.Mag'^: TuberculoQia. "Autopsy tiboursafler death; bacillnsNnot 
present; slightly aoid reaction." 

No. 7, Haeana,Jant'.l: Heart disease; autopsy C bonnafler death. "Liver putrid 
at end of 48 hours." 

^0. a, Baltimore, October 30: TuhercnlriBis ; autopsy H hours after death. "Livci: 
preserved 48 hours in antiseptic wrapping has a fresh appearance, no odor, M^d ri 
action; coutaios large bacillus with round ends and end spore— slide 1495." 

Case 9, Baitiiitore.Narembcri2,li<8i3: Tubercular meningitis; aatopsyfilha 
death, "Liver kept for 46 hours in laboratory has an acid reaction null rniitftt 
bacilli; one very liirgu with loiuid uuds, oirc liiii^' uud bliuilcr—slide ISO 
baeiltna N not present." 
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Caie 10, Notefubtr 19, 1BS0: Onfeoniyolitia of tibia, ninyloul liver, ami kidney, 
"Liror 4S hours in Inlinratory le |icirfootly prowtrvod, liAH It Trovli npppiirnnoe niul no 
oi1or, v-ory noid rencUon. Contniiia namerniia anil variims lnujllli, otiu reii(mil>linKN." 

Na. II: TQberciiInaiR ; autopsy 24 hours after death. "Livor 48 hours hi laburii- 
toiy very Koft, and has au empyreuniatio odor; contaius a largn bauiltas with round 
ends; btkcitlnsN not proaont." 

Caii IS: Tiiberonlosig; uutopiy S lionra after death. Liver in oven at 35° for 4S 
hours; ho It, putrefactive odor; alkaline raaotlon; variouB bacilli preasnt, N not reeog- 

Vaiie 1:1 : Death from chlomrorm ; autopsy at oncH. " Llvet preserved Iti antlseplio 
wrajiping ; opfnod at end of 4H hours has an aicid reaction and frosli ap[ieariinae ; oon- 
tuiua a large auni^rabic bacillus with eud HpciroB — slide iri4J," 

Cam 14: Heart disease; anto[>sy T hours nfter death. "Llver,46 hours, freah ap- 
peitnMioe, no odor, acid reaction; contains variona bocilli— alide IGSO." 

Ctttt 15 : PoTitonltia after laparotomy, " Liver in antiseptiu wrapping at end of 
4^1iour» iaperftatly fmsli in apiiearauce. hoa n vory noid reaction, utidcoutaiua large 
nnni'roblo hnoitli in great immburH whiuh appear to bo idonlical nithiuy bacilhiHN. 
These were uot obtained iu aoaiiaiirobiomilturoin glyci'rineagiir,but werepresout in 
an auaiirobie culture In blood aernm and glyeerine agar mixed, iissoclated with other 
boDtlll— alide 1tn)8." 

Ca*tlS: Tumor of ntorna; antopsy41]onr8afteTdeath. " Liver preserved 48 houra, 
freah in appearance, no odor, very acid reactiou; varioua baoiiti ; bacillnsN uot prea- 

Tliese notes sliow tbat tbo liirge Anaerobic bacillus which I bnve 
(lesigimted by the letter N was more constantly present in the liver 
from my yellow-rever cnses than in my comparative aiilopsieu, but the 
hope which I entertaiucil for a time that it might be the specific infec- 
tious ageut ba« given way before tlio evidence of its presence in the 
liver of persons dying from other diseases. It is true that 1 bad this 
evidence before returning from Havana, but I admitted to myself the 
possibility that acclimated persons dying iu the infeoted city duriug the 
epidemic season might carry the specific germ in their intestine, and 
that upon their death from another disease it might Invade the tissues. 
I ffiis therefore uot willing to exclude this bacillus until I had found it 
in comparative autopsies niade outride of the area of possible yellow- 
fever infection. Having found it in my comparative autopsy No, 15, 
miule in the city of Baltimore, in January, 18'JO, I can no louger enter- 
tain the supposition that it may be concerned in tlie etiology of yellow 
fever. 

(e) RESULTS OP BXPBBllVIENTS UPON ANlTtfALS. 

I shall give an account of my experiments with pure cultures of the 
various bacteria which 1 have isolated in connection with iny systematic 
description of these microorganisms. At present it is my intention to 
record the results obtained from inoculations of blood, urine, liver 
tissue, and material from the stomach and intestine, and first it will be 
well to call attention to similar experiments which have l)eeu made by 
others. I r[note from my previous report, published in the annaai 
volume of the Marine- Hospital Service for 1689. 



Wc qnate an rollons Troiii Dr. Freiro's prinoipul work (Doctritie Uiorobienae Ao la 
Piovre, Jmiiie. 1885) : 
"My lirst exporiments made upon the monkey uik) tlie <log gAvo a negative result 

(p. a5). 

" I have alito inocnliLtei] lilaok vomit into a dog, repeating the injectina twicn, at 
intervals of Horae days. * ■ ■ No pheDomenon iiiilioative of yolliiiv fever mani- 
fested itself (p. ^6). 

"Fowls aud pigeons also enjoy a complete immunity, as wa shall see fnTthor on. 
After having inoculated tb esc imimala with hlood drawn ilirectly from Ihu corpses of 
yellow-fever patients, and also with cnUuresof dilTereut degrees of tratisplautation, 
without having succeeded iu any case in traiiatnltting to tliem the malady, I tnrueit 
my attention to otlier animalit, to ralibite and to guiuea-pigs. 

"My attention was especially culled to gninea-pigs lieoanse a mercliaut of the 
place said to me that just when the epideuitc had attained it«maxium of in tensity be 
Bnpporled an enormous loss on auc^iiunt of the juitr, which kitleil each day a great 
number of his guinea-piga '' (p. 36). 

Wc remark that the guinea-pig is very subject to various forms or 
eepticaimia, and that thoae who have eiuleavored to raise tbem in lati- 
tades where yellow fover does not prevail have often experienced heavy 
loBses, especially during hot weather and when their cages are not care- 
fully cleaned. My guinea-pigs in Havana iu 1879 did not contract 
yellow fever, although they were exposed on an infected ship during 
the hottest part of the year for a period of 43 hours.- Moreover, Dr. 
Freire himself gives evidence that during the winter months he inocu- 
lated these little animals with blood from yellow fever patients without 
result. Ho says: 

"The influence of season upon the evolntion of the microbe of yellow fever is very 
powerful. For the purpose of determining the nature of this influence we have -pro- 
ceeded to varions esperimeutal reaearohea. We have iuocnlated a large nmnber of 
gmnea-pigs, not only by the method of vaccination hut also by subcutaneous injec- 
tion of cultuiee of the microbe in gelatine. These oultureHshuwed themselves fertile 
in characteristic organisms, aud their energy had already been proved, since thc^r in- 
oculations had caused the death of several auimals. Very well ; these inoculations 
made iu July and August havu given only negative results. The animals presented 
a alight elevation of temperature, but survived the couaequeucea of the inoonlation. 
Even the blood of patients sick with yelluw fever iuocnlated into animals in the 
monthsof July and August could not cause their death. Indeed, on the Ifith of August 
we have injected with the blood of a patient attacked with yellow fever nine guinea 
pigs. The following is the course ot the temperature as observed: 
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"The following dnys ILie tomjieratiircB of iiuarly nil of Iheae ttniinftla IJeonmo noi> 
iiibI. None of tbcm died. Tlie I'uut aEioWB tliD iiiiiucilit-y, due to a cliange of aeaauli, 
of tliu Luootilations which a month |>reviiiiiit]; abowuil t1i<^niaelvmt virulent and aa 
toxic Itiat they iofallihly oauKO't the death ufnll thu aiiiuiiila" {{t.ZiJ). 

Dr. Freiro liiis referred U> tbe esiierinionts of Dr. Raiigi^, "Mfideciii 
tl« iirutiiit^re classe," of thu French navy, as confirming his own. Tlieae 
ex|icriment8 were lu^ide during aii epidemic, which occurred in lS8d, 
apon tbe lies du Sidiit ((rnayana). 

The inouniation ex|ieriment8 of Dr. Rangf- were made during the 
height of the epidomic, in the uioutli of A|iril. !Ie says: 

" In guinea-pigs iaocnlntiou uf blomi tal<CD directly from tho puti<;nt was not ful- 
lowvd b; an; rcmilD. Inocnluliona witli hlaak vomit, cullurei from blood, or vultiina 
from bisek vomit gave alwnys iv (loaltive result; tbat is to aay, tbey vr ere followed by 
roBcliooal pbenoinenu. Four times they dutornnned deatU." 

These cultures, like those of Dr, Freire and others obtuincd from tbo 
same source, no doubt contained various organ isms, and among them one 
or more may have been pathogenic for the guiuea-pig; but the experi- 
ments made have shown most definitely that blood drawn directly from 
tbe patient during the epidemic season does not kill guinea-pigs. We 
ninst therefore conctiide that the deatli of guinea pigs inoculated by Dr. 
Freire during the epidemic season resulted not from yellow fever, but 
from iuoculatiou with some pathogenio organism which was abuti{lant 
during the summer mouths, and consequently was present in his cul- 
tures, or from accidental inoculation through the wound made by him 
in his experiments. The guinea-pig is very subject to the last-men- 
tioned accident, especially when kept in foul cages. Its own discharges 
and the remnants uf food in its cage furnish a pabulum in which a mul- 
titude of microorganisms are to be found. Uwing to the shortness of 
its legs its abdomen is ctmstautly soiled with this material, and if any 
pathogenic organism is present au inoculation wound made for experi- 
mental purposes eau scarcely fail to be infected with it. 

It is suai'cely worth while to give in detail the experiments upon 
guinea-pigs made by Freire in which death followed the inoculation, 
and In every one of which the ussumptiou is made that the animals 
succumbed to yellow fever. But his summary statement uf these exper- 
iments presents some points uf interest. Thus we And that one ani- 
mal diet! at the end of a few hours, while one lived lor 30 days. Yet 
death in both of these extreme cases is ascribed to yellow fever, resulting 
from the inoculation practiced. 

IILOOD AND LIVES TISSUE FBOU i BE<]ENT AOTOP8Y NOT I'ATnO- 
GENIO FOB QUINEA-PiaS OB BABBITS. 

My experiments made in Havana durinii the epidemiv season fully cou- 
ilrni those of KaugcS as to the innoeuity of yellow fever blood when in- 
jected into guinea-pigs in considerable quantity. This is shown by tho 
following experiments: 



Jiag 13, 16!ffl. — Injecled une-fourtli of a cubic L-oiiLimuIre oflilooil oUuiitied atuiitu|w; 
from lioort of ciue 7 into the abduriiiual ckvity ni a very Hwall giiluun-iii};. Uiwult 
neKBtive. 

May 13, m89. — iDJected oae-balf of a cubic oontimetrn of blood Mtnm fnim liciirt of 
OMe 17 into cavity at the nlidoinDn of tinotliur Binuil K"'uea-pig. Koaiilt iit>t{iitive. 

May'tlS, 18^. — InJocUid Huboiitaucootily uud aloo ia cavity of abdomen a Diiialt 
ainoiinC of crushed liver tissue from aaae 19 into ){uiiiea-pig No. 54. No rt«nlt. 

ifay26, 18t:i9.— Injected into inbciitanooua tiiwue of f'uiDeiV'pig No, 58 oiio-ball! 
of a onbic oeutlniutre crushed liver tis-tne fcom caiw '20, No result. 

Jnnti, 1^89.— Injected laboataneously into guliica-pig No. S2 5iniDiinaof crnaLvd 
liver tiBSUn from case 22, No reault. 

June 13, ISeO, —liij acted 8H bo utaueoHBly iuto guinea-pi)j;No. 100 one-half of a uubic 
centimetre lilood and crushed parenchyma from liver of CBsa'J4. No result. 

JnmlS, 18tj!l. — iDject-ed subcataueously into giiluea-pij; No. 101 cue cnUo centi- 
metre blood and crushed tiasne from kidooy, case '2i, No result. 

June il9, 18H9. — Injected auboul-aneously into guinea-pig Nu. 1^6 onebntf of acubio 
oeulimette blood and liver pulp from case 25. No result. 

All of tbes« injections were made with inaterial in wfaicli no micro- 
orgaiiisins were rocoguized ia smear i)re|)aratiou staiued witli t'achsiii. 
lu tlie following coMes iu which death followod the iuouulation micro- 
organ is lus were prcaetit: 

Mas ^> 'B^- — Injected aubcutaiienusly into gninea-pig 60 (finite smRit) 4 uiiuims 
of material from liverof oa)ie21, just col iected. This animal was found dead at G a. m., 
on the morning of May 'Jti. The autopsy showed extensive subcutaneous u>dtiraa 
extending from point ufiuocnlatioa, audtbeetTusfd serum coutained a large auat-roliie 
bacillus, my bacillus N. 

Jaljl 16, 7.30 a. in. — Injected suboutaueously into gninea-pig No. 11)3, 5 minims of 
blood from liver, case 28, coutaining a targe bacillus; slide 1325 (N t). Tile animal 
died at 10 p. ni. Kxtenaive sabcntaneous eflusiou of bloody serum. Bacillaa N re- 
covered from liver. 

These experiments show timt blood and liver tissue obtaiDed nt recent 
aatopsies do not, as a rule, kill ^iiinea-xtigs, but that iu exceptional 
cases, iu which the large anaerobic bacillus is present, whiub I have 
designated by the letter N, death may occur very promptly. 

I have also obtained negative results from injections of fresh liver 
tissue into rabbits. 

Avgimi 9, ISSS, — Injected subeutaueouaty iuto 
liver tissDO from case 30. Result negative, 

AuguttlS, 1869. — Injected subcutaueoasly int 
from liver of nose 32. Result negative. 

AtigiMl 13, 1889. — Injected snbcutaiieoualy int 
tiom liver of case 33. Contains baottliis N, slide 1420. Result uegative. 

AvgiDt 15, 1889. ^In,iec ted sabcntaneously 1 cubic centimetre material from liver of 
CMC 35, principally blood, into rabbit 170. Result negative. 

Aagitat 19, IriSd, — Injected subcutanoously one-balf of a cubic centimetre material 
from liverof case 31) iuto rabbit 178. Result negative. 

AngHatSl, 1889. — Injected subcutaneously iuto rabbit 183 2 minims maUtrial from 
liver of case 37. Result negative. 

August !f2, 1399. — Injected sabcntaneously I cubic ceutimctie blood and liver liHsuc 
from case 38 into rabbit 184. Result ocgaCivo. 

These experiments aufUce to show that as a rule blood and liver tin- 
sue from a recent autopsy is not pathogenic for rabbits. But iu the 
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following case (leatb reeiilted from tlie subculaucoiis injection of simitar 
iDiiterial : 

AugnitlO, l&89.~lDjooted euLcntaneoiisly iato raliliit 1G9 3 minima fruiu liver of 
case:(l. Aaimal died in cotiTulBioQH at 1 p. m,, Aagnst 12, 

Tlie bauilliia of rabbit seiiticiviiiia was i-ecovcred from tlie liver in na 
agat'-sticlt culture. 

Tiie same bacillas waa obtaiued indirectly from another ciiHe, as 
follows: 

Guinea-pig No. 172 injected July 31 with material from liver of case 
20, kept iH hours iu aii autitieptic wrapping, died the following day. 
Anaerobic culture in glycerin agar from the liver of this gtiincapig 
contained bacilli and was injected {1 cubic centimetre) into guinea-pig 
144, which died at the end of 32 hours froai the time of injection. An 
anaeroiijc culture in blood bernni from the liver of this guinea-pig was 
injected on August into rabbit 100, which died the following day. 
The blood aud liver of this rabbit contaiued a small bacillus with 
stuined cndtt, which proved to be the bacillns of rabbit septiciemia, 
(JulCnres from the blood and liver of tliis rabbit and the preceding one 
were subsetjueutly injected into other i-abbits with a uniformly fatal 
result, and the bacillns was fully idtMitilied as LCoch'M bacillus of rab- 
bit septica;mia, now generally admitted to be identical with the bacillus 
of fowl cholera, tirst described by Pasteur as a micrococcus. 

YELLOW PBVKB URINE HOT rATHOGENIO FOE HABBITS. 

May 5, ldS9. — Iiijocted Into oavltf of BlMlomen of rabbit 101 7 cubic centimetre* 
nrtiiu l^cim aaxe 16, drawn at autopsy thruiii;U walls uf bladder. Bosiilt nogative. 

itat) 11), 1689.— Injocled into ciivity of abdomen of rabbi tI05( weight 1,000 gramrooH) 
11 cubic ceiiliuii'tri'sof nlbuRiinoiiH fellow fever iiriue from a oaae in the tbird day of 
the disease, Temperaturn, 3,0 niinutoB aftur the injection, 104° ¥. ; resjiirntlon nor- 
mal. The animat remained in good health until used for another eiporinient. 

Jvlyii), 1HS9,— Injected into cavity of abduiiion of rabbit 133 [weight about 1,000 
grainities) 10 oubiu contiuietree uf highly allin minims urina from a cnso iu the fourth 
day of the diseuso; urine collected two bouts before injection ; slightly aolU ; speoilia 
gravity, 1.02!>. Kesutt negative. 

TIEULKNOB OP LIVEK TISSUE KKPT FOE 48 HOUKS IN AN ANTISEP- 
TIC WBAPPIHG. 

I have already referred to the fact that a ])iece of liver or liiduey 
from a yellow-fever patient which has been envelnped in an antiseptic 
wrapping at the time of the autopsy contains numerous microorgan- 
isms when the antiseptic wrapping is removed at the end of 48 hours. 
Kow, if u little material from the interior of one of these pieces is iu- 
jected beneath the stein of a guinea-pig my usperimeuts show that 
death generally occurs within a comparatively short time. Very shortly 
after the injection is made the animal becomes restless, and at the end 
of 3 or 4 hours he commences to dash about his cage at intervals in an 
abrupt, " nervous" way. Death frequently occurs inside of 2i hours, 
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and at the autopsy an extensive accumulation of bloody serum is found 
in tbe subcutaneous connective tissue. Tbis gravitates to tbe most de- 
pendent position, and commonly tbe entire wall of tbe abdomen is filled 
witb tbe bloody Huid, wbicb accumulates to sucb an extent as to form 
a large fluctuating poucb. 

Tbe effused bloody serum usually contains various bacilli, among 
wbicb tbe most conspicuous is my bacillus N, wbicb is sometimes present 
in great numbers and almost in a pure culture. Tbis bacillus does not 
invade tbe blood and is not found in smear preparations or cultures 
from blood taken from tbe beart or material from tbe liver. Caltares 
from tbe liver or blood, however, almost always give one or more bacilli, 
wbicb bave been associated witb bacillus N in tbe liver tissue, pre- 
served for 48 bours, and wbicb was used for tbe inoculation. Very 
commonly I bave obtained in tbese cultures my bacillus a or bacillus x, 
or botb of tbese. 

Two or tbree minims of tbe bloody serum present in tbe subcutaneous 
tissue injected into anotber guinea-pig also causes deatb witb tbe same 
symptoms and pathological appearances, and in tbe same way a third 
ma3' be inoculated from tbe second, and so on. But the virulence 
appears to diminish, tbe time before deatb being prolonged in tbe case 
of tbe second and third animtils in a series, and beyond tbis a fatal 
result is not always produced. 

NOTES OF EXPERIMENTS MADE IN HAVANA IN 1889. 

May 14, 4 p. m. — Injected subcutaDeously into guinea-pit; No. 43 a small amount 
of croshed liver parenchyma from piece kept 48 hours in antiseptic wrapping, from 
case 18. The animal was found dead at 6 o'clock a. m., May 16. There was an ex- 
tensive collection of bloody serum in the snbcutanecus connective tissue, which con- 
tained bacillus N in largo numbers and other bacilli. The liver was dark in color 
and rather soft, spleen normal. 

May 16, 10 a. w. — Injected subcutaneously 3 minims of bloody serum from sabcn- 
taneous connective tissue of guinea-pig No. 43, into guinea-pig No. 45. Died morning 
of May 21, extensive subcutaneous oedema; liver and spleen normal and do not con- 
tain bacilli. 

May 24, 4 p, m. — Injected subcutaneously into guinea-pig No. 56, 2 minims from 
liver of case 19, kept 48 hours in laboratory. Found dead at 6 a. m., May 29. No 
subcutaneous a?dema; gall bladder much distended; no microorganisms in liver; 
abdominal viscera normal in appearance. Pure culture of bacillus -c obtained from 
blood of heart. 

July 5, I p. m. — Injected subcutaneously into guinea-pig 100, 2 minims of material 
from liver of case 27, 48 hours in antiseptic wrapping. July 6, 4 p. m. the animal 
dying and was killed. Slight subcutaneous oedema. Abdominal viscera normal in 
appearance. Pure culture of bacillus x obtained from blood of heart. 

July 31, 9:30 a. m. — Injected subcutaneously into guinea-pig No. 172, 2 minims of 
material from liver, case 29, 48 hours in antiseptic wrapping. Died at 11:30 a. m. 
the next day. No subcutaneous cedema; spleen very largo and dark in color; small 
intestine hyper.Tmic and contains a bloody tluid. No microorganisms in culture from 
liver and blood from heart in aqua coco. Anaerobic culture in aqua coco contains a 
bacillus having vibrio-like movements. 

August 11, 10 a. m. — Injected subcutaneously into guinea-pig 185, 3 minims from 
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liver of onse 30, 46 hours iu antlseiiUu wmppinfl;. Dou<l Augimt 13, at (> a. m. Exten- 
HtVB aubciitaneuus mcleina. Cullures iu iii^roliio gulutine liibeii from subiintaneoaB 
bloody seriiDi ooatain cuIoq baoiltiia. 

Avguitt IS, 2:30 p. in. — 1ii,]<^ut«(l snbcutanoonslf into gnineo-liig Nu. 190, 4 rainlius 
of matuHal froiu liver of case '21, 4S hanre iu aDtisepIiu wrappin^j coutiiina baclllaa 
N. Animal found dead at 6 a. lu. the next niumin);. 

AagHal 21, 11:30 a. nt.—lDjooUHl siiboutanuoual; 1 uiinlni from liver uf case 36, pre- 
served for 48 houra in anClHeptlo vrrapplug. "No TeBiill. 

Auymt 'H, 12 m. — lujected HnbciitaneuUBly iotii guinea-pit; 1B7, 'i miniuiH of uiikte- 
riol from lirerof oiwe 38, pruHerved4ft honrs in au anllwiptiu wrapping. Found d»ad 
ftt ti a. m. tbe next luurnlug. Usual aubcntancons aMlemu coutaiuiug liacilliis N 
slide 1470. 

KXPRKIMRN'TS UPON HAKlilTH. 

Aiii/Hst 11, ISStP.— Injected BllliUQtaneouBly into rabbit, No. llil, 4 iiiiniuisof material 
from liver of uaae 17, kt<pt 'M hoaia iu autiaeptlo wrapping; cunUins buuiilus N. 
Beaatt uegative. 

Note : — ^Tliree minima of tbe aamo niBt«rinl hilled gniuea'pig No. 185. 

Ungual 17, I BB9.— Injected Biiboiitaneoualy 4 miuims of material from liver nf ease 
35, kept for 46 houre in an antiseptiu wrapping, into rabbit No. ITS, Nu subcutane- 
onaitduma. A motile bacillus recovered iu aiimbio cnltnre from liver; slide 14(>1. 

Juts ■"*> 3:30 p. m.~Iujected aabcntaneouBly into rabbit ISB, 10, luiniina of bloody 
BOTUm f^om Bubcutaneooa connective tiBBucs of guinea-pig 1^4 ; aimtaina bacillQB N 
and other liaoilli ; elide 131)9. Animal found dead ot 5 a, m. tliu next day. Some anb- 
untanuons mdema. 

Juts 31,9 a. Ml.— Injected aubcntaneoualy into rabbit IIR), 2 niinimaof bloody aernm 
from cellnlar tissue of rabbit lliO. Animal died at It p. in. the same day. Very littl'i 
HUbuu tan eons ludema. 

Aiiffttit II, 10 a. m.— Injected anbontaneoualy into rabbit No. 161, 4 minima of 
material from liver of oaae 17, preserved :W hnum iaanaotlsoptlu wrapping; contains 
bacilbiH N. Ketttilt negative. 

Aagait 11, 3]i. i».— Injected snbotitaneoiisly into rabbit 162, 5 minims bloody serum 
from collnlar tissne of giiincA-pig 150, jnat dead, containing bacillua N and other 
bacilli; slide 1415. The animal died at 10:30, Angnst 15 ; abaceaa in middle of belly, 
liver itoili in color, spleen normal. The liver of this rabbit, kept 46 honrsin nntiBOp- 
tlo wrapping; hwlon acid reaction and contained bacitlns N. 

Augi^l 17, 9'M a. m.— lujected subcutaneously iuto rabbit No. 176, 4 minims of 
material from liver of oaae 22, 48 hours in antiBeptic wrapping; uontains bacillus N; 
alidfl 1443. Dead August 21 at 6 a.m. A motile aiirubic bacillus ubtaliiud in culture 
from liver ; slide 1461. No subcutaneous icdema, 

COMPARATIVK EXPKHIMBMTU. 

JuHS 1, 16611,10 a. m. —Infected snbcutaneously into gniuea-pig No. 72, 3 minims 
of material from liver of ease ot tuboroulosia, kept 46 liunrs In antiseptic wrapping ; 
slide 1187 (comparative atitopay No. 6). Auiuial fouuU dead the uext day at 6 a. m. 
Extensive collection of bloody auriini containing bacilli in auboutaneons tissues; 
allile 1193. 

IfovmHbm' 20, 1889. :t j>. m.— lujected snbcutAneousIy Into guinea-pig No. 173, a little 
material from interior of pieuu of Hvar kept \a antiseptic wrapping for 4(j hours, from 
comparative autopsy No. 10 ; slide 1517. Animal found dead at 9 a. m. the next day. 
ExteDBJve subcutaiie(>UB ledoma; containing various bacilli ; slide 1581. Spleen en- 
larged; no microarganiamB reoogninod in auienr preparation. 

.yoctntAsr 32, 10:30 a. m.— Injected aub-cutnunnnnly 2 mlnimB bloody serum from 
connective tissue of gninea-pig No. 173 (al>DVo)into guinea-pig No. 174. Auiinel •.VvviV 
4007 9 
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at ^t:30 p. in., Novomber *i3. Coiisiderablo Hubciitaiieous u*deina (slide lljfstS), from 
which cuIttiroH iii|;elatiiie roll ttilM^s give i\ litiuofyiiig bacillus of the proteas group. 

XovetHberlW. — A culture of thiu litiuefyiug bucilluH in agua coco, iujectecl subcataoe- 
oosly into guinea pig No. 17(>, gave a negative result. 

Novembtr 2'.^f 4p, m.— Injected HubcutaneouHly :{ minims bloody semin from cellu- 
lar tissneHof guineu-pig No. 174. Animal found dead on the morning of November 25, 
ExteuHive subcutaneous u'denia containing bacilli (slide 1527). Liquefying bacillus 
recovered from liver. 

November 25. — Injected subcutaneouHly "2 minims bloody serum from gnioea-pig 
No. 177. Animal recovered. 

Xovember'SOfljp.m.t IHHiK— Injected subcutancouKly 2 minims material from liver 
of comparative autopsy No. ll{, preserved 48 hours in antiseptic wrapping, into gninea 
pig No. 181. Dead next morning at 1) o'clock. Exten:5ive subcutaneous effusion of 
bloody serum with separation of integument; bloody serum contains a long bacillus 
(slide 1544). 

December 2. 3:30 j). m. — Injected snbcutaneously 3 minims bloody serum from cellu- 
lar tissue of guinea-pig No. IHl, into guinea-pig No. 1&2 (material had been kept 24 
hours in laboratory in the sterilized collecting bulb). Animal found dead at 9 a. m., 
December 5. Extensi ve subcutaneous collection of bloody serum which contains vari- 
ous bacilli (slide 1556). Gelatine roll-tubes contain a liquefying bacillus, a proteus. 

December 5, 11 a. m. — Injected t>ubcutaneous]y 3 minims of bloody serum item cel- 
lular tissue of guinea-pig 182, into guinea-pig No. 185. Found dead next morning. 
Some subcutaneous (edema (slide 1559). 

December G, 1) a. m. — Injected subcutaneously into guinea-pig 186, 3 minims of bloody 
serum from cellular tissue of guinea-pig 185. Animal recovered. 

January 4, 3p, m,, 1890. — Injected subcutaneously 3 minims of material from liver, 
comparative autopsy No. 14, kept 48 hours in antiseptic wrapping, into gninea-pig 
191 ; contains a largo bacillus resembling N ; slide 1592. Animal died next day at 3 
p. m. Extensive collection of bloody serum in subcutaneous connective tissue con- 
taining bacillus N; colon bacillus obtained in culture from liver. 

January 5, 5 jj. m. — Injected subcutaneously into guinea-pig 193, 4 minims of bloody 
serumTrom cellular tissue of guinoa-i)ig 191. Animal very feeble and killed at 5 p. m., 
January 6. Extensive subcutaneous anloma ; bloody serum contains bacillus N. 

January 6,5 p. w. — Injected subcutaneously into guinea-pig 194, 4 minims of bloody 
serum from cellular tissue of guinea-pig 11>3. Found dead at 9 a. m., January 8. No 
subcutaneous (edema; liver dark in color and full of blood ; spleen enlarged; colon 
bacillus recovered from liver. 

These compariitive experlmeiits siirtice to show that tbe virulence of 
liver tissue Icept for 18 hours in an antisepiio ivrai)i)ing is not peculiar to 
yelloicfever, 

MATERIAL OBTAINED FROM THE STOMACiI SOON AFTER DEATH IS 

VIRULENT FOR GUINEA PIGS. 

The stomach is usually found to contain a considerable quantity of 
Huid, which may correspond with that ejected durin<^ the last hours of 
life — '^ black vomit" — or may be a grumons and thick fluid, having a 
brownish color, and containing a variety of microcirganisms, together 
Avith the desquamated epithelium of the stomach. 

Ai^robic cultures from this material show the presence of a variety of 
microorganisms, among which the most constant and most abundant is 
my bacillus a. Various anaerobic bacilli are also present, including my 
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Itauilliis K TLia miittirial iii.jucted into fruitiea-pigs usually iirodueoB 
a fatal result within 21 hours. 

i/unr 4, lU a. m. — Itijeoteil ijaboiitaiieously into guinea- |iig, No. HI), '.i luiiiiiiia of Hiiid 
nbtuiiieU at aatopsy from Btnriiucli of l'iihii ^, At 1:;IU lliu fiiiiiiiiil waa iibtuirveil to 
lie vury rcHtluxs, Found dead l.liu next day at (i a. lu. Extunaivu «iil>DittuiicuiiH 
(L-duina, aud Bolteiiini; of abdouiiuul miiHduB. 

June i, lU a. m. — Iiijooted BUbcutaimoimly iiitn i;iiinoa-|iiE (i4, oiio-Lulf uf u cubic 
couCliUtitro blBiOk votnit IVoiii Btoiunub uf coso 23, obtaiuud at uutopby. Dii'd at 4 |>. 
tn. next day. ExtuiiHive ((aliuuUiiuuiiit oHleniA. 

•/una 'H), 1 p. w.^njuctcd auboutaiivonulf iutu {["''"'u-iiiK I'-^^i '-^ uiiuims i>f diiik 
erntuoiiB mntorlal from atoiniuih ( cnsu S5, n«id moulion. No ruHuIt. 

July 3, 12:J(I.— Iiijuottid HUbcutAiiHUiiHly iutugaiiiea-])ig V2B, S iiiiiiliiis uf lloudy lluid 
from etMmsuli, oasti 27, Died at 1:3njiily 4. ExtonHlve Hubuutntit»unH n'llema. Culliu'O 
from liver Hoveritl ditfereut tiaoilll (alidel'iSl). Culture fruin liuart, colon liuoilluH. 

July m, 7 a. m.— Iujeot«d anbcutuucoualy iuto giiiueu-|d|; IW, 5 luluiiiiHof bloody 
fluid rrutuBto[uueL(ifcuse26. Aiilin:U died lit l'.iui., July IT. ExtL'nMJvuijtibuiitiiuuuua 

TYPICAL "BLACK VOMIT" (lOLLECTED DURINy L1FH AND 1N,IE(!T1CD 
AT OMOB INTO (JUlNIiA-PltiB IS NOT I'ATIIUUENIO. 

.^Nni! 27, 10 a. m. — IiiJ^utud HubriitmicouBly into jjiiinea-iiig No. 122, I ouliic auiiti- 
matTi! Ulouk vomit from yultow fuvur lukie in militiH'y boapltitt (lypicul black vomit 
vritb vory acid reautioii). Reault negative. 

Julge, ip. m.— Injected subcutauooiiidy into giiiiiea-pig 130, 1 cubic oeotimetro of 
acid bluok vomit from cawi i[i uilHCary bostiiCul, sick 7 days. RubuH negative. 

JhIh 8, ip. m.— Injeuted Buboutaneoiisly into Buini^-pi)r 140, ouu-balf of u oubio 
vuiltiniutre, acid bluuk vomit (same an iu gaiuuu-jil}; 1:114]. RoaulC negative. 

I may roiuark here that luy oultaro exptiriiuoiitti with black vomit 
have suveral tiiiien given an entirely negative result. (Aiirohie cultures 
ID lleHh-i>ep tone-gelatine). 

MATEttlAL OBTA INBD FROM THE SMALL INTESTINE OF YF.LLOW 
FBVElt PATIENTS AT AUTOPSIES MADE SOON AFTER DEATH IM 
VERY VIRULENT WHEN IN.IKOTED BENEATH THE SKIN OP QUINEA- 
PIGS. 

The contents oi' tiie Hniall inteHtine in yellow fever aasaa ill which 
death has oocurred at the end of 4 to 8 days are usually dark iu color 
and quite viscid from the presence of mucus. Tlie small intestine ia 
lined with this viscid black matter, which shows tlirough its walls aud 
gives it the appearance of being full of a dark substance ; hut upon 
cutting itopen the i|uantity is comniouly found to be small ; sometimes, 
however, the intestine is Ulled with a tliiii black Ouid resembling black 
vomit No doubt the dark color of the material eontai [ied iu the intes- 
tine, like that of black vomit, is due to the presence of blood pigment 
changed by the acid secretions, ami I am inclined to think that as a 
rule this pigment comes from the stomach and is not due to intes- 
tinal hemorrhage. Although considerable quantities of black vomit 
are often ejected by the mouth, there can be little doubt that a \\oT.t.vs^ 
pf this lluid passes into the intestine, lutil t\i»,\,>i,\w\V\vtv^ ^ 
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sorbed leaving tho precipitated blood pigment, mixed with intestinal 
mucus, as a tbin viscid layer upon the surface of the mucoas membrane. 
This is the material which I have collected at my autopsies, and which 
has served for my culture and inoculation experiments. 

Smear preparations stained with fuchsin show that this material con- 
tains very numerous and various bacilli. 

May 26, 9:*.)0 a. m. — Injocted subcutancouHly into guiiioa-pig 59, 2 miDims material 
from inteHtine, case 20. Animiil died at 1::K) p. tu., May 27. Extcimive collection of 
bloody serum in snbctit-aiieoiis connective tissue. A few bacilli iu liver on direct 
examination. Spleen rather large ; liver normal. A liquefying bacillus obtained in 
cultures from liver. 

May 28, 12 m. — Two tlrops of bloody serum from cellular tissue of above guinea-pig, 
No. 59, injected beneath tho skin of guinea-pig No. 62. The animal died at G:30 p. 
m., the same day. Kxtensive elfusion of bloody serum and separation of the skin 
from subcutaneous tissues over entire abdomen. Various bacilli present in this 
bloody serum, including one which liquefies gelatine. 

May 29, 2:30 p, m. — Two minims of bloody serum from cellular tissue of above 
guinea-pig No. 62, injected beneath the skin of guinea-pig 28. Animal died at 4 p. 
m., May 31. Extensive subcutaneous (edema with iullammatory thickening of tissnes. 
Cultures from cellular tissue and liver give an actively motile aerobic, liquefying 
bacillus; slide 1198. 

June 1, 10 a. m. — One minim of bloody serum from cellular tissue of above guinea 
pig No. 68, injected beueath the skin of guinea-pig No. 71. Found dead morning of 
Jnue 3. But little subcutaneous (edema ; abdominal viscera normal ; bacillus coli 
commune in gelatine stick culture from blood of heart. 

May 27, 12 m. — Injected subcutauoously into guinea-pig 61, 2 minims material 
from intestine, case 21. Found dead at 6 a. m., May 28. Extensive collection of 
•bloody fluid iu subcutaneous connective tissue. 

June 4, 10 a. m. — Injected subcutaueously 2 minims material from intestine, case 22, 
into guinea-pig 81. Died at 4:30 p. m., June 5. Extensive collectiou of bloody serum 
in subcutaneous connective tissue containing bacillusx. 

June 13, 12 m.— Injected subcutaueously 3 minims of viscid mucus, not black, from 
intestine, case 24, into guinea-pig 102. Died at 8:30, June 14. Bloody serum in con- 
nective tissue containing bacillus h ; this serum has a slightly acid reaction. Abdom- 
inal organs normal. 

June 14, 10 a. m. — Three minims of bloody serum from cellular tissue of abovh 
guinea-pig No. 102, injected beneath the skin of guinea-pig No. 105. Died at 7:30, 
June 15. No subcutaneous oedema. Abdominal viscera normal in appearance. 
A few bacilli in liver aud blood from heart on direct examination. Bacillus h recov- 
ered in culture from blood of heart. 

July 2, 1:30 p. m. — Injected subcutaneously into guinea-pig 127, 5 minims of 
liquid feces from case of yellow fever in civil hospital, eighth day of sickness. 
Animal died at 12 m., July 5. Liver rather light in color ; spleen enlarged. 

July 'S J 12:'S0 2> 'HI, — Injected subcutaneously into guinea-pig 129, 3 minims bloody 
liuid from intestine, case 14 (slide 1276). Died at 2 p. m., July 4. Extensive 
subcutaneous (lidema. Cultures from blood of heart and from liver contain bacillus 
a, also a micrococcus; cultures from serum in connective tissue, bacillus a aiwl 
a li(iuefying bacillus (fc). 

July 4,2:30j;. m. — Injected subcutaneously into guinea-pig 133,2 minims bloody 
serum from connective ti^^sue of guinea-i)ig 129. Rt^sult n(5gativo. 

July 3,12:30^. mi.— Injiicted subcutaneously into guinea-pig 130,4 minims of feces 
from case of yellow fever on German brig in harbor ; feces yellow in color liquid, 
alkaline reaction. Animal fouud dead at 6 a.m. next morning. Extensive sub- 
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ciitnnPoiiB iKitemn with nofli'iiiii;; i>r t1io miiBoles. DiwilliiB g rocoverc-d frcnn c>I!iihi'c1 
auniui ill uKlliilar tinsiK! uft.liia y^\\\uea-\i\^. 

Jills 6, li:30 p. nt.— Iriji'uteil BilbojtuiiooiiBly 1 cubio ceiitimetm culture iroiii 
heart of giilnea-pi)! M'! (auo nbove). Died July 7,at 2:W p. in. Same aulwuta- 
neuDHii-ileinnaiiil bluoiIyextravaHation; liver rather li};Iit lu uiiliir; iitarnu intonsely 
coiijji'Hteil, exonpe o( lilmiily lliild frcmi vaginit. 

Julg IC.T a.tn. — Itijeuteil aabciDtaueniiHly iato );a1iiua-pij{ 11)1, 2 mEniiuH of mate- 
rial frum iiiteatiiie, ooae 2S, black viscid mnuiis, acid reactioa. Animnl rncovared ; 
abHccsant point of Inoculatioti aud in middle of belly. 

July 29,8 p.m.— Injoatud suboiitanociaitly into guiofln-pig 169, :i minimi material 
from iDtestioe, case 29, vlaold mntina, tint block, add (nliile V.UVl). Died at 1 p. ni., 
July 'JO. Extensivo collection of bloody Henim lii enbontaneons tiHaiiea anil anften- 
inj{of niDsclea of Itliilompn. IlaciltaB N prnaent. 

.Autif 30, :):l.'ip. m.— liijectMlitiliriitaiieoiislj iiitogii)nm-pig 10^, 3mi[limBoflll<>o<1j■ 
aenlm from cellular tiaaiin nf ituinoa-pig lUH. Died at 5 [i. m., Jnly ;tl. EKtonsivo 
aiibcutmieouH elfiialon of bloody aortiui, aeparatinii of akin froni abdominal walln, 
and Bortoning of abdominal ninBcles. Bpleou iinrnial, liver ratlior lljjlit in oolur, 
contninaa few bacilli. Various bacilli in aerum from cellular tiaNiie (aliile 1373). 

JulglO, 3:30 p. ni.— Injnoted Biibcntaneuitsly iutu rabbit ISC, 10 minims bloody 
aerum from giiliien-p!|; IGlJ (bacilltia N, etc.). Animal fimud ileail at 5 a. m,, Jnly 31. 

JnJu'ilr'J a. in.— In,jocl:od HnbantnnuDiixly into guinea-pit; l''l< •) miiiitiia bloody 
seniiu fnim cellular tiaane of gniiiea-pig lOll. Died nt il p. m. the aame day. Exten- 
aivo anbcutanoonii <iedemn, amall iuteatiiie ooiitaiua a, blitndy fiuUI. Uacillna K in 
efl'iised bloody sernm (slide 137(1), 

Jnlg 31, 10:30 p. ta.— Iiijooted snbcnUnoiiiisly into guinea-pig 173, 3 minims of 
bloody scrum from cellular tissue nf gulnua-pig ITt, Died at 10 a. m., An^QHt 1. Ex- 
loiiiive sepaTalioo of skin and softenitig of HiibcntnuDona tiaanca, with Home bloody 
cirnsinn. Bniall iuteatine byponnmic auil coutaina a bloody Huid, liver riither soft, 
gall blndttor empty, spleen normal. 

Jnyuiit I, Vi nt.— ln,)eDtud subcnlaneoualy into guinea-pig 174, 3 minims bloody 
aeruiu from Dellnlnr tiaane of guinea-pig 17J. Konnd deiul ut (I a. m. next day. 
Hsoal extensive Bnboutaueoua indenia containing bacillus N and other bacilli, aplcen 
large, aloinauh Iiyperminic. 

Amjiittl, 12 m.^^lnjected Hnbcutnueously into gnlnea-pig 17fi, 4 minims bloody 
Huid fi'Oiu intestine of gninea-pig 173. Died at S a. ra., August i, Extonalve soften- 
ing nf tissues aud sn bcutauRon a oedema, iuteuHo bypoDcmiaof Hniall iutestiue, spleen 
Bliiihtly enlarged, liver normal in appearance. Bacillus N iu uIFuaed bloody serum. 

,inijv»t% 10 p. m.— InJBOtoi] aubcutaiieously into gnlnea-pig Iri, 2 minima from in- 
leatiuu of ottse .10; viscid mncus, dark iu color, slightly acid, Died at 5 p. in. Angnst 
10. Extensive HubcutaneouB (udema containing baoiUns N, alide 1413. Spleen eome- 
what enlarged, liver normal. Bacitlna x in anaiinibic cnltnre from etlused aerum in 
coUulur tiasue. 

Augu'l 10, 5:30 ji. jm,— Injcotod enbcutaneously into guinea-pig 189, 2 minima of 
bloody aemm from cellular tis.-<ue of guiaea-piK 1^'2. Died at S p. m., August U. 
Very estenslve subDUlaneous ledema, wltli separation of akin and softening of 
unisolea. 

Auguiilil.'.ip.m. — Injected anlMtntaneonat.vinto rabbit 102,5 minims bloody annim 
from collnlar tissue of guinea-pig 1H4; contains bacillus N, etc. Dieil at 10:30 a. m., 
August 15. AlisccBS In middle uf bnlly, liver dark iu color, spleen normal. Livorkept 
4H bonra In antixnptic wrapping containa bacillus N and olber bacilli. 

Augutt 10, 11:30 a. m.— Injected Hnboutai'eiiiisty into guinea-pig 183, 2 minims 
viscid mucus of a brown oohir and sightly acid THUatiou from intestine of case 31. 
Dead at Q a. m., August l;l. Extensive aubcutaueoua a>denia. Culturea in gelatin 
from elTused scrum contain colon hacitliia. 

Auguiil 12, 3 p. nt. — Injeoled suboutaueouBly into gninoa-^tly^Vt^ .,'& \\v\nw.\«. w»>'u«\'!^ 
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from iiiti'Htiiie of cHM) :t2, Macrk color, alkaliiio n*uctioii. Animal bml nu ubsceHS in 
middln of lM*lly, but iocov^timI. 

AuyuHt Mif V^'MOj). m. — Iiijrcti'd HubciilaiioouHly into );iiin(^A-])i)i^ 18ri, 2 iiiiiiiniH of 
viHcid, black material from iiitostino c;a80 Mi). Coiitaiim bacilhiH N. Died at 9:30, 
August 14. Very oxteuHivo HubcutaneouH oulcma with Kofteniug of abdoniiual 
muscles and separation of skin from abilomiiial walls. Usual o<lor. 

Remark: An offensive odor is ^iven off' from the necrosed tissaes 
when the abdoininnil poneh coiit<iinin^ bloody serum is opened. The 
extent of the disorganization of tissue wliich occurs, often in less than 
18 hours, is surprising, and is evidence of the great virulence of this 
miiterial from the intestine. 

August 15, 2j>. m. — Injected subcntaneonsly into rabbit 172,2 minims material from 
intestine of case \^ (alkaline). Dead at (> a. m. next day. Liver dark in color, 
contains a few bacilli and numerous stained masses (f), slide 143H. No subcutaneous 
opidema. Spleen normal ; b.icillus x obtained in cultures from liver. 

August 19, 7:30.-— Injected subcntaneonsly into guinea-pig 192, 2 minims material 
from intestine case 30 (acid.) Animal found dead at 6 a. m. next day. The usual 
subcutaneous o'dema, with separation of skin and softening of abdominal muscles. 

August 21, 10:30 p. m. — Injected subcntaneonsly into guinea-pig 195, 3 minims vis- 
cid black material from intestinti case 37. Animal found dead at 6 a. m., August 23. 
Extensive subcutaneous oedema ; contains bacillus N. Softening of muscles and sep- 
aration of skin, liver rather soft, small intestine contains a bloody iluid. Culture 
from liver contains bacillus x. 

Augusi 2\,2p. m. — Injected subcntaneonsly into guinea-pig 190, 2 minims viscid 
material, not black, from intestine case 38 (acid reaction). Animal dead at 6 a. m., 
August 24. Subcutaneous o'dema not as pronounced as usual, liver rather light in 
color, spleen enlarged. 

MATERIAL FROM THE INTESTINE DOES NOT ALWAYS KILL GUINEA 

riGS AND RABBITS. 

June 29, I p. w.— Injected subcntaneonsly into guinea-pig 125, 2 minims of material 
from intestine of case 25. Result negative. 

August l[)f 7:20 p, m. — Injected subcntaneonsly into rabbit 177, 3 minims material 
from intestine of case 30 (acid). Result negative. 

MATERIAL FROM THE LIVER AND INTESTINE KEPT IN THE COLLECT- 
ING BULB FOR TWO WEEKS OR MORE LOSES IT'S VIRULENCE. 

^fay 28, 4 p. m. — Injected subcntaneonsly into guinea pig 05, 2 minims of material 
from intestine case 17, kept in laboratory for 10 days (alkaline reaction). Result 
negative. 

j) fay 20 J 2:30j). m. — Injected subcntaneonsly into gninea-))ig 07, 2 minims of ma- 
terial from intestine case 15, kept in laboratory for 1 month (alkaline reaction). Re- 
sult negative. 

May\\0, 3j>. w. — Injected subcntaneonsly into guinea-pig 09, 2 minims of bloody 
fluid from collecting bulb containing material from liver case IH, in laboratory 2 
weeks. Result n(?gative. 

May WOyW p. m. — Injected subcntaneonsly into gninea-i)ig 70, 2 minims material 
from intestine case 18, kfpt in laboratory 2 weeks, and now decidedly alkaline. Re- 
sult negative. 

COMPARATIVE EXPERIMENTS. 

June 0, 10 a. m. — Injected Fubcutaneously into guinea-pig 80, 5 minims material 
from small intestine, cas<^ of In^art diseases (comparative autopsy No. 7); fluid has a 
j'Cillow color and slightly .acid reaction. Animal found dead next day at a. m. 
Subcutaneous (edema. 
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Jhhc t^, I'i m, — Iiijoi^tml HiiIiciitiiiiuiiiiHly into (;iiii>"3-l>i;; !)'J, :i iiiliiiiiin lilnoily Huriiiti 
from cimiJuct'ivH tlNsiie of );iiiiiHa pi}; 9(i. Aiiliiutl (Ueil Jiiiiii 11 itt tO a. la. No hiiI)' 
ciitaiK'ons ludemii, ahsDesH tii miildle of bullj, no mloroiirgiviiisnis frniu liver, alt- 
dauiiiml vlaoerit normal. 

This ended tlio series, and I have not mndo fnrtlior eomparative ex- 
periiiionts witli niiiteriiil from tbia source. The virnlence in the aliovo 
exporimenta was decidedl; leas than in those in which material from 
the intestine of yellow fever patients has been injected, inasinncb as the 
second animal in the series lived for 3 days, and instead of a malig- 
nant and rapidly fatal ojdoma, an abscess was formed in the walls of 
the abdomen. 

It will be seen from the experiments qnoted that the virulence of 
material from the small intestine of yellow-fever cadavers is even 
greater than is that of liver kept 48 Lours in an antiseptie wrapping. 
The microorganisms encountered iu the animals killed by such injec- 
tion!* arc the same in both cases, a fact which gives support to the in- 
ference that the bacilli found in the liver came originally from the in- 
testine. And as the virulence in liver tissue is only develope<l after the 
development of those microorganisms in large numbers has occurred, we 
conclude that it depends upon their presence. The loss of virnlence 
iu inaterial from the intestine kept for some time shows that vlndeiUKt 
is not due to ordinary putrefactive organisms, but is destroyed by the 
putrefactive alkaline fermentation which occurs. Most of the micro- 
organisms which I have isolated from this virulent material grow freely 
iu nit acid medium, and some of tiicm produce an acid reaction in cul- 
ture media containing glycerine or sugar. My experiments indicate 
that the large anai'robic bacillus N is chieliy concerned iu the produc- 
tion of the extensive intiammatory a'denia resulting from the suhcnta- 
neous inoculation of material containing it, and death is no doubt duo 
to this local inllammation rather thati to the Invasion of the blood by 
other bacilli associated with tliis strictly anaJTObic bacillufi, which is 
not found in blooil trum the general circulation or in the parenchyma 
of the liver and spleen. The bacilli recovered from the blood have been 
various, but as a rule they have not been numerous. Tiiose found most 
frequently are facultative anaijrobic bacilli, and among them my bacil- 
lus a and bacillus j; have been the most (jonstant. Bacillus j;i; whiidi 
is very patliogeiiic for guinea pigs, was obtained in a series of animals, 
starting from guinea pig No. lOJ, inoculated with material from tlie in- 
testine of case li4. Bub tliis bacillus, in pure cultures, does not pro- 
duce the intense inflammatory u;dema which results from the injection 
of a littiu material from the intestine. The same is true as regards all 
the rest in the list, with the exception of bacillus N ; and my injections 
of cultures containing this, although they have commonly caused the 
death of the animal from the local inflainmalory<£di'ma, have not proved 
these culture to be as intensely virulent as is the material from the in- 
testine or from liver whioh has bt^-ii licpt. for 48 hours in an antiscO' 
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tic wrapping. When siHSOcicited with bacillus x the calturcs have, 
however, shown very f?reat virulence, as in the following experimeuts: 

August 12, \:\b p. m. — Injociod HubciitnneoiiHly into i;ninon-pi); 18(>, 5 iiiiuiniB of an 
anaerobic culture of bacilliisN in glycerine a^ar (contaioH alHo bacilliiB op), animal 
dying at 1 p. in. next (lay; killed. Very extensive mibcutaneouH oMlema, with sep- 
aration of the nk in and softening of abdominal niuscleH; o<lor like that in animals 
killed directly by injection of material from intcHtine. HucilluH N in bloody scmm 
from connective tissue ; liver rather light in color. 

August 12, 2 p. m. — Injected subcutaneonsly into rabbit lOS, 4 minims of anaerobic 
cultnre in glycerine agar of bacillus N; contains also bacillus x (coltnro from liver 
of case 80). Animal died at 7 a. m., August If). Extensive snbcntaneons oedema 
containing bacillus N and bacillus x. Abdominal viscera normal in appearance. 

Note. — Bacilluso!; alone does not kill guinea-pigs or rabbits when injected sub- 
cntaneously. This is shown by the following experiment : 

June 13, 4 p. m. — Injected subcntaneourily into gninea-))ig 104, one-half cubic centi- 
metre anaerobic culture of bacillus x in glycerine agar. Result negative. 

Additional experiments with cultures of these bacilli will be given 
in connection with the systematic account of the various microorgan- 
isms isolated from yellow-fever cadavers. 

V -EXAMINATION OF TISSURS rRHSliRVHl) IN ALCOHOL. 

In all infectious diseases which have been proved to be due to the 
presence of a parasitic microorffanism in the blood, this organism may 
be demonstrated in properly stained thin sections of the tissues. In 
such sections we often obtain cross sections of small blood vessels in 
which the blood corpuscles are in situ, and in which a stained micro- 
organism, if ]>re8ent, would be very apparent. We also have a satis- 
factory view of the contents of the capillary vessels of the liver, kidney, 
brain, etc., in well-prepared sections of these organs. Pathologists, 
therefore, look upon a careful research, by the methods which have 
been perfect(Ml with this object in view, as of prime importance in any 
attempt to ])rove whether a given infections disease depends upon the 
presence in the blood of a specific microcirganism. Moreover, in cer- 
tain infectious diseases in which a parasitic microorganism has been 
proved to be the essential etiological factor this organism is not found, 
as a rule, in the general blood current, but is present in the tissues 
especially im[)licated in the morbid process; e, </., in typhoid fever in 
the spleen and intestinal glands ; in tuberculosis, in the tubercular 
nodules in the lungs and elsewhere. Failure to find a parasitic organ- 
ism in blood drawn from the finger is therefore not satisfactory evi- 
dence oi the absence of a s])ecific germ from the tissues of the organs 
involved. 

As in yellow fever the livc^r and kidneys give evidence of patholog- 
ical changes resulting from tliis disease. J have naturally given spe- 
cial attention to these organs in the researches 1 have made. 

The Havana commission in 1879 made numerous sections of mate- ' 

rial j)resei'ved in alcohol from eighteen cases, and a careful examiua- 
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tioii ol tlifau sections failed to pevnal tlie presence ol' any inicnJiJifiaTi- 
isms; but as more »a [isliietury luetlLods of staining Lave sinee been 
devised, I liave not eonsidered the work done at that time as conclusive 
iu this regard. 

I therefore wrote to iny friend Dr. Daniel M. Iturges.t, of Havana, 
SDinetime durinj; the summer of 1S81, requesting him to obtain for me 
small pieces of liver, kidney, and stomach from one or more typical 
cases of yellow fever. I made it an essential condition that the aut«p- 
Btes should be made within an honr, oi*, at the outside, 2 hours after 
death, so that there might be no question of post-monem changes, 
Bmall pieces of the organs named were to be |)ut at once into a largo 
quantityof strong alcohol. In compliance with my request, Dr. Burgess 
obtained and forwarded to me material from two cases, which reached 
me in good condition, and, upon microscopicexamimitiou, the liver and 
kidneys sLowe<l the pathological changes constantly found in the dis- 
ease in question. During the winter of 1834 I mounted numerous thin 
sections from this material, stained with various aniline colors. In 
none of them did I iind any microorganisms, except upon the surface 
of the mucous membrane in sections of the stomach, where various 
organisms — bacilli and micrococci — were to be seen iu properly stained 
sections. These were, however, only upon the surface, attached to the 
epithelium, or mingled with a granular di^bris adhering to the surface 
of the mucous membrane. In the autanin of 1S85, during a visit to 
Dr. Koch's liiboratory in Berlin, I had an opportunity to avail myself 
of the suggestions and valuable assisbince of the master in bacteriology, 
and again studied the material whicb Dr. Burgess had sent me fmm 
Davana by the various mothoiia of staining considered to I»e most 
useful iu such a research. At the request of Dr. Koch I was assisted 
in this research by Dr. Carl Seitz, wlio wsts at the time engaged upon 
his studies of the typhoid bivcillas, and was an expert in staining and 
mounting thin sections of the tissues. Dr. >Seit» and myself examined 
numerous sections of liver and kidney stained by various methods with 
an entirely negative result, so far as the presence of microorganisms 
was concerne*!. After my return ta Baltimore, in 188(t, I again made 
numerous sections from the same mnteriiij, and stained them with Loef- 
tier's alkaline solution of methylene blue, which we had also used in 
Dr. Koch's laboratory, and with other aniline colors, but without any 
better success. 

Desiring to repeat these researches upou fresh material, I wrote to 
my friend Dr. Burgess, during my stay in Kio (.luueiind .luly, 1887), 
requesting him again to collect pathological material for me from at 
least four cases of yellow fever, so that after my return t« Baltimore 1 
might (Hintiuue these investigations. As before, this material was to 
lie obtiiined as soon as possible after death, and to be put at once iu 
strong alcohol. Al»out the Ist of Docembor I received from Ur. Bur- 
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gess the (luaired miitciiul in good condition, togctlic 
ing I«tter: 

Havana, Xormber XQ.tfm. 
My Dkau Doutoh: t Hemlyoit, ptn Vr.^imra, cif Ciig of ll'aiihi«glait, wUicfa Boitofl 
to-ilay, aim box of putliologicnl a{>roijiiens. * * ' Ynii onn roly implicitly npAttfl 
OiB HpeniiiiDus hav[ii;; beuii taken Trnm well -din); linn Men toil yeltiiw-CHvor gium, *t I 
the time pnst'ninrtaiii stated on tiio bnttlew. All tiail, bualilM tl>u (iruper tetii[>»ni< J 
tiira curve, irritable atomacb, black vomit, bigbly albuiuinouH uriue, eventnally in ■ 
uioHtcaBBB suppression of nriae, etc. I hbw tliem repeiitoilly. 

The bottles were marked as followa : 

Cote No. 1.— Sick from August 14 to 19, 1897. Autopsy 1 hour after ileftlh. 

f'R>« No. 2.~Died September 2:1, li%7, at 4:30 u. in. Autopsy -Ji botira after death, j 

Cane yo. :i.— Died October 5. 1887,2:30 a. m. Antopsy 15 iniantes ufU-T dualb. ' 

Ciwo A-o. 4.— Died October 20, 1887.. "iiM a.m. Aiito|«y 7 o'clock ii. ni., body Btill I 
warm (lernperaturu 40^0. 

From tbe above-described material I have had made a large tiumber 
of very tiitu sectiotis, wliiuli I have studied by varioiiB inothods of stain- 
ing and with objectives of bigh imwer, the ouo-eighleentb and one- 
twelfth inch bom. ol. im. of Zeiss. I liavc used especially the alkaline 
Bolution of methylene blue of Loefller; Gram's well-known method, with 
methyl violet, followed by iodine solution and decolorization with al- 
cohol; the method of Weigeit, wbieh is the same as Gram's np to the 
point of removing tbe sections from the iodine solntion, when they are ■ 
decolorized and dehydrated with a mixture of two parts of aniline oil to 
one part of xylol. I have been especially pleased with the last-men- 
tioned method, which gives fine views of the tissue elements and any 
microorganisms which may be present. I also stained numerous sec- 
tions with fuchsin in solution with carbolic acid (fl per cent.), or witli 
aniline oil (tubercle stain), and witli various other aniline colors. 

I think I am safe in asserting that all known i)athogenic microtirgau- 
isms may be stained by one or more of the methods above referred to. 
Indeed, the alkaline solution of methylene blue is, so far as I know, an 
agent which stains all organisms of this class, although there are dif- 
ferences as to tbe rapidity with which they stain and tbe tenacity with 
which they retain the color imparted to them. 

The result of this research has again been negative so far aa tbe 1 
general presence of any paiticular naicroiirganism in the material exam- 1 
iiied is concerned. But in one case (No. tvj I found in tbe kidney a 
minute bacillus, which apparently invaded by preference the glomerali. j 
It was not found in tbe capillaries generally, but a certain uamber of J 
foci were found, some small, as shown in Fig. fl, and involving only a 
portion of a glomerulus, others involving a whole glomerulus and tbe j 
tissues immediately surrounding it. Tlie appearance was such as oooS 
would expect to see in a case in which solitary bacilli, carried in Oi&m 
first place by the blood current, had effected a lodgment and estab-f 
lished a center of infection in tissues already, pcrbapt^, necrotic, an^fl 
through which the circulation liad ceased. The latter snppo.'iiiion s 
to be justified by the fact that there were comparatively few of then 
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foci, wlioi-oiia if tliey Iiml been eHUbliMli ed wUilo tliH ciiculatimi nas 
Btill guiri^ uu wo woiilil uxpi-i^t to liiiil uiiiiieruiiH »ccoudary fuci and a 
cerCaio iinniber of bacilli in the iicigliburiiig caiiillary vessels. More- 
over, tliero waa no evidence of iiiliammatory reaction aa a result of this 
iuviMion of the tiaaues by pamaitic orgauisina. I am, thereforp, of the 
opinion that thie is some onlinary aaprophyto which had effected a 
lodgment in tlie kidney, possibly during the last hours of life when the 
vital reaiatance of the tissnea wa^ alight, or when, as a reaalt of the 
blood atasix i] tlio it,in J d 1 1. r ma\ il drci Iv oh^ irrul at certain 
points hf tun li ith 
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It is quite probable that during the last hours of life a certain num- 
ber of microorganisms from tbo iiitestinu succeed in passing through 
the enfeebled tiasuea to the interior of the c ipdliriea, and are carried 
away by the already slowly mo\ ing Ijlood stream to distant organs, 
where they may establish centers of growth even before death occurs, 
or are at least in position to take poaaession of the field as soon aa the 
vital spark haa bc«u extinguished. In the cnae in qnostion I believe 
that the trne explanation of llie presence of the organisms described is 
that suggested, for I have not found in the other casea examined any 
Bimilar collection of bacilli, and can not therefore attach any imftortunce 
to the observation ao far aa the etiology of yellow fever is concerned. 
In Berlin T fell upon a little group of ndnute, slender bacilli, in a capil- 
lary of the liver, and recently I have found a similar group in a pre- 
paration of skin from a yellow fever patient. I liave also in thecourse 
of my extended obaervationa aeen two or thrt-e gronps of micrococci, or 
of what appeared t^) be micrococci. ButIattacUuij\vvivo\ViSv'i»\Ri«».'^ 
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observations. Evidently any organism concerned in tlio etiology of an 
infectious disease should be found not occasionally and in certain cases 
only, but if seen at all by the staining methods adopted it should be 
found distributed through the organs involved in sullicient numbers to 
leave no doubt <as to its i>resence, not as an accident, but as a general 
and constant thing in all cases of the disease uiuler investigation. 

The bacillus above described, present in a single case, is, then, the 
only micro()rganism found in the material obtained in Havana in 1887 
so far as the liver and kidney is concerned. In my stained sections of 
stomach and intestine I have observed various microiSrganisms, upon 
the surface of the mucous membrane, but extended researches have 
failed to show that any one of these organisms invades the living tissues 
of the alimentary canal. 

The material preserved in alcohol at my autopsies made in Havana 
in 1888 and 1889 has also been carefully studied by myself and by my 
Laboratory assistants. The results correspond with those obtained by 
the culture methods employed in the same cases. Li those eases in which 
my cultures gave a positive result T have^ as a rule,, found the same micro- 
organisms in thin sections of the same material — liver, spleen, kidney — 
preserved in alcohol. 

Thus the sections from case 9 (1888) contain numerous bacilli which 
correspond in their morphology with the colon bacillus which was ob- 
tained in my cultures from the blood, liver, and kidney of the same case. 
The same is true of case 20. In case 14 and in case3.'5, in which my ba- 
cillus N was present in smear preparations from the fresh liver tissue, it 
is also present, as was to have been expected, in thin sections of the 
liver preserved in alcohol. In short, while the general result has been 
negative, various bacilli have been found in certain cases, and in one case 
(No. 10) groups of micrococci are present in thin sections of the kidney. 

In order that this part of the work might be as thorough as possible 
and free from the reproach of personal bias or imperfect technique, I 
have had a series of sections made from twenty -live of my Havana au- 
topsies by my friend Dr. James E. lieeves, of Chattanooga, Tenn., and 
have placed them beside my own sections and those made under my 
direction by my laboratory assistant, Dr. Emilio Martinez. These slides 
will be transmitted with my report for permanent preservation in the 
Army Medical Museum. 

Further, I have submitted this entire series of slides to Dr. William 
T. Couneilnian, of the Johns Hopkins University, for careful study, and 
give below his report upon the results of his examinations: 

r was rcqn<\st('(l l)y Dr. Sternberg to exainino tlio msitorial wliicli ho had collected 
from a hirgc luiinber of cases of y«»llo\v fever. Tliis material was collected in Havana 
and in the South in tlie epidennc of 18H8. Sections which had been made by Dr. 
Reeves in Chattanooga, and under Dr. Sternberg's direction at the Johns Hopkins 
University, were carefully examined, and, in addition, the material from thirty 
autopsies was given mo by Dr. Sternberg and further investigated at tlio pathological 
laboratory of the Johns Hopkins Hospital. Most of this material was obtained from 
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fresh antopsiee 9 to 1^ huiirs after death anil waa hariluned iu aluuhol, i>uly three of 
tba cases examined were banleneil in Mnller'a fluid. 

One hiiudred ami Ibirtj Kuetious were exaiuiaod, atiioug them three which Dr. Stern- 
berg had obtained from Dr. Freire in Brazil. These see tiuns were stained withmethy' 
lene blue, gention violet, Biuioarck brown, anil with the Gram and Weigert methods. 
The seotiona whiuh were ;|;iven Dc. StorDberj; b; Dr. Freira in Uracil were stained 
red, pmhabl; with fuuhsiu. Of these speuiinens it Is nut Dooessary to say much. It 
was inoxt impoBsihle to say from what tisane they wen: iliimIi-, and tu have reoo){iii2od 
any tirKaiiisms in the precipitate iif staintu); iliiid and uther debris would have buon 
impossible. The sections made by Dr. Kueves and those under Ur. SternberR's direc- 
tion were in general goail, partieuiarly the latter. It is piiiliable that these seotiocs 
show clearly all the bacteria which are oontnincd in the tisHnoa, for other more compli- 
cated raethodaof staining gave tbosaniereaaltana to hacttirla. Allof tbebactoriafonnd 
were stained with the simplest methods. Uaoturia of sume sort were found iu 2S of 
the 131) soctiona examined ; of these IH were eectious of the lirer, 8 of the kidney, and 
1 eauh of atouiacU ami lymph gland. There was nothing in tbeir form or relation 
to the tissue that would lend one to suppose that their preaeuce waa other than acci- 
dental. In no ease oould any uoiiueotion be shown between their presencu and the 
essential lesioiia of the disease. Tlieru were butb mictuoonm and bacilli, in aome 
oasea iirrau)i;ed in i;runpa, iu otilera tiley were aingle or in iudeflnite monaea. In iio 
case was their any lesion in the anrtounding tisaue which oould be attributed to 
their preaence. Among tlie bacilli were some which agreed in fnnn with the colon 

Tbe miorococci wore in the forjii of the weli-lcnown emboli, and were found in the 
blood vessels of the liver and kidneys; in the latter generally in the glomeruli. In 
but one case were bacilli found iu the tubniesof tbe kidney. 

Five sections of stonmcli wereuEUinined, but nothing obaiacterUtiu Tound iu those. 
In one of these sections there was some ovideuce of gastritis shown, by the presence 
or leucocytea in and between tbe epithelial cells, and below the epithelium some 
smalt cell inQltration. Tbe epithelium was in general well preserved. 

The sections of intestine, spleen, and lymphatic glands were perfectly normal. In 
one of tbe sections of lymphatio glands thoro were nuineroua masses of short bacilli, 
which were also found in the other organs from the same case. (Case 0.) 

The fullowius in a list of the alidea tvhich I propose to transmit with 
this report. The result of Dr. Oouucilmau's careful examiuatioii for 
biicturia will bo given in parentheses in every case where this result 
was positive. No remark in ina<lu wlaen the result was negative. 

When 110 remark is maile with reference to the method of stiiiriing 
employed, it will be uoderstood thnt Loettter's alkaline solution of 
methylene blue was the staining ageut. 

No. I. Kidney of guiuea-pig which died July 2:i, 18-*7. Mounted by Dr. Doniingos 
Freire in his laboratory, and aiiid by him to contain bis yelluw-fever 
microbe. 

2. Section of kidney of guinea-pig killed on the IGbhof July, 1887, Mounted by 

Dr. Freite, and said by him to contain his micrococena. 

3. Liver of gaiuea-plg which died July 23, 18S7. Mounted by Di'. Freiro, and 

aaid by him to contain bis miorocacons. 

Note,— These slides are the only ones given to me hy Dr. Freire, and 
are placed in this series for periiiaiieiit priiacrvation and as evidence of 
his mlcroBcopioal techiiiquo. 

4. Section of yellow fever kidney, ma<lu in tho laboratory of Dr. Laoerda, in Bio 

de Janeiro, by Dr. Araujo Goes. Contains the buoillus of Laoerda and 
Babes, 
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Ko. 5. Yellow fever kidney. Hminark brown Htaiuing; Hection made by Dr. Stern- 
bo r«; in \f<'^4. 
{j. Yellow fever kidney; methylene blneHtainin^. Section made by Dr. Stern- 
berg in ISH4. ShowH numeronH pliiHma ivIIh. 

7. Blood of 3'ellow fever cuHe in MiHeiicordia HoHpital, Kio de Janeiro, 1887. 

Fonrth day of sickni'SH ; kept in capillary tnbe for Ti d i^\ s and then Htaiued 
with fuchsin by Dr. Sternberj;. 

8. Blood of yellow fever patient in Hni:iII-pox hoHpital, Kio de Janoiro, 1887. 

Third day of sickneKs; stained with I'licliHin by Sternberg. 
D. Blood from same case liS No. 8. stained with osmic acid and fnchsiii. 

10. lUood from yellow fever case in Misericordia Hospital, Kio de Janeiro, 1887. 

Fourth day of sickness. Collected and stained by Dr. StiTnber^. 

11. Blood of cise of yellow fever in smallpox hospital Kio de Janeiro, 1887. 

Thir«l day of sickness; collected and stained by Dr. Sternberg. 

12. Yellow fever liver; section made in Dr. Lacerda's laboratory, June 20, 1887, 

by Dr. Araujo Goes; stained with metrliylene blue by Dr. Storuborg to 
show the btacillus of Lacerda and Babes. ('^ Bacilli " C.) . 

13. Yellow fever blood collected by Dr. Sternberg in Havana iu 1879. Showing 

crystals of hicmatin. 

14. Slide from Dr. (^armona's laboratory in the City of Mexico. Stained and 

mounted by Dr. A. Gavino. Showing bacilli obtained by cuUivatioii from 
yellow fever uriue. 

15. Yellow fever blood collected and dried on slide in Kio de Janeiro. Stained 

with eosin. Showing eosiu *' philine granules.'' 

16. Sections of intestine, case 3,1887. Stained by Gram's method. Numorous 

amorphous stained masses in intestinal mucus (?.) 

17. Sections of stomach, case 1, 1887. Stained with carbol fuchsin. 

18. Sections of stomach, case 1, 1887. Stained with methylene blao. (** A few 

bacteria scattered over the surface" C.) 

19. Sections of stomach, case 4, 1887. Stained by Wei gert's method. 

20. Sections of stomach, case 3, 1887. Stained by Gram's method. 

21. Sections of stomach, case 4, 1887. Stained by Weigert's method. 

22. Section of stomach, case 2, 1887. Stained with methylene blue. 

23. Liver, case 1, 1687. Stained with Loetller's solution of methylene blue. 

("Bacilli" C.) 

24. Kidney, case 1, 1887. 

25. Kidney, case 1, 1887. Weigert's method. 
2G. Kidney, case 2, 1887. 

27. Liver, case 2, 1887. 

28. Liver, case 2, 1887. Aniline fuchsin. 

29. Kidney, case 2, 1887. Carbol fuchsin. 

30. Kidney, case 3, 1887. Aniline fuchsin. 

31. Kidney, case 3, 1887, 

32. Kidney, case 3, 1887. (''Bacilli in epithelium" C.) 

33. Liver, case 3, 1887. 

34. Liver, case 4, 1887. 

35. Kidney, case 4, 1887. 
30. Kidney, case 4, 1887. 

37. Kidney, case 4, 1887. Aniline fuchsin. 

38. Spleen, case 2, 1H87. 

39. Liver, case 2, 1887. ( ''Leucocy tic invasion and bacteria" C.) 

40. Kidney, case 2, 1887. 

41. Liver, case 3. 1887. 

42. Liver, case 3, 1887. 

43. Liver, case 3, 1887. 
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No. 44. IiiteHtine, case 3, 1887. 

45. Stomachy case ',ij 1887. 

4«<. Kidney, ca»o 4, 1887. 

47. Kitluey, case 1, 1888. 

48. Liver, case 1, 188 S. 
41). Kidney, case 1, 1688. 

50. Spleen, case 2, 1888. 

51. Kidney, case 2, 1888. 
5->. Kidney, case 2, 1888. 
5:J. Liver, case 3, 1888. 

54. Kidney, cjise 3, 1888. 

55. Kidney, case 3, lr'88. 
5(). Liver, case 3, 1888. 

57. Kidney, case 4, 188S. 

58. Liver, case 4, 1888. (** Shows beautiful inflaniDintion, bacilli," C.) 
51). Liver, case 4, 1888. 

(50. Kidney, case 4, 1888. 

61. Liver, case 9, 1888. 

62. Kiduey, case 9, 1888. 

63. Liver, case 9, 1888. 

64. Kidney, case 9, 1888. (•* Bacilli," C.) 

65. Mesenteric ^land, c;i8e 9, 188:^. (** Bacilli," C.) 

Rkmahks. — In case 9, 1888,* I ob'ait etl the colon bacillus in my cultures 
from the blood, liver, and kidney. The bacilli present in stained sections 
correspond with this bacillus in their morphology, and are no doubt the 
same, i. e,, the hacttn'ium coli commune of P^scherich. 
G{i, Kidney, case 10, 18r8. ("Micrococci in >es8els," C.) 

67. Kidney, case 10, I'-H^J. 

68. Kidney, case 10, 1888. ("Cocci in vessels and glomeruli," C.) 

Rkmahks. — Case 10, 1888, is the only one in the whole series in which 
micrococci have been present in any considerable number. In this case 
they occur in the capillaries of the kidney, in the form of " emboli " of con- 
siderable size. 

69. Liver, case 10, 1888, 

70. Kidney, case 1, 1889. 

71. Spleen, case 1, 1889. ("Short bacilli," C.) , 

72. Liver, case 1, 1889. (" Bacilli, short and thick," C.) 

Rkmakks. — The bacillus in this case is my bacillus N, which was found 
in smear preparations from the fresh liver and sxtleen, and obtained in 
anaerobic cultures from the saui'j case. 

73. Kidney, case 1, 1889. 

74. Liver, case 1, 18*59. 

75. Mesenteric gland, case 1, 1889. 

70. Kidney, case 2, 1889. •^ r- \. •;• - - 

77. Liver, case 2, 1889. 

78. Kidney, case 2, 1889. 

79. Livor, case 2, 1889. 

80. Liver, case 3, 1^89. ^ 

81. Kidney, case 3, 1889. 

82. Liver, case 3, 1889. 
8:J. Kidney, case 4, 1889. 

84. Liver, case 4, 18S9. 

85. Kidney, case 4, 1889. 

86. Liver, case 4, 1889. 

^7. Liver, ease 5, 1889. ("Short bacilli in small numbers in cav)Uloj:'vi»>^V5v ^xs^-^-*. 
and in short chains," C.) 
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No. 88. Kidney, cane 5, 1881). (*'In vesselH aud glomeruli, short bacilli iu pairs and 
groups," C.) 

89. Liver, case 5, 1889. (•< Bacilli," C.) 

90. Kiduey, case 5, 1889. (*^ Bacilli," C.) 

Kbmakks.— Dr. Councilinau's notes show that he found bacilli in all of 
the sections from this case. Turning to my notes relating to the examina- 
tion of fresh material from the same case I tind the following, ''Case 18" 
(No. 5 of 1889) : '* Sick f) days ; autopsy 2 hours after death. Direct exami- 
nation of blood negative ; of liver a few small oval bacilli in pairs. Aerobic 
gelatine Esmarch tube from blood contains a few colonies of bacillus a. 
Anaerobic agar Ksmarch tube from blood contains numeroue colonies of 
bacillus a, and of a short bacillus iu chains. Anaerobic a^ar Esmarch 
tube from kidney contains numerous colonies bacillus w, the same from 
liver." 

91. Liver, case 7, 1889. 

92. Liver, case 8, 1889. (^' Small groups of short bacilli, and in one place micro- 

cocci iu pairs." C. ) 

Kkmakks. — In this case my bacillus N was obtained in anaerobic cul- 
tures from the liver, and this is the bacillus present in the section ex- 
amined by Dr. Councilman. 

93. Liver, case 11, 1889. 

94. Liver, case 11, 1889. 

95. Kidney, case 11, 1889. 

96. Kiudey, case 11, 1880, 

97. Liver, case 14, 1889. 

98. Liver, case 14, 1889. 

99. Liver, case 14, 1889. (* 'Bacilli, short and thick in capilla ies," C.) 

100. Liver, case 16, 1889. (*' Same as 90," C.) 

Remarks.— In this case my notes show that numerous bacilli were 
found in a smear preparation from the fresh liver tissue, and that both 
bacillus a and bacillus x were obtained in my cultures from fresh liver 
tissue. 

101. Liver, case 17, 1889. 

102. Liver, case 17, 1869. (''A few long slender single bacilli, and groups of 

short bacilli in capillaries," C.) 

Remarks. — My cultures from the liver of this case gave the following 
result: ''Aerobic cultures from liver contain both bacillus a aud bacillas 
X. Anaerobic cultures from liver bacillus N and bacillu.^i O." 

103. Liver, case 18, 1889. 

104. Liver, case 18, 1889. ("One group of rather large organisms," C.) 

105. Liver, case 19, 1889. 

106. Liver, case 19, 1889. 

107. Liver, case 20, 1889. ('' Short bacilli iu groups." C.) 

108. Liver, case 20, 1889. (" Bacilli in groups." C.) 

Remarks.— In this case my bjicillusN was jirosent in a smear prepara- 
tion from the fresh liver tissue, aud '' numerous colonies of bacillus a were 
obtained iu gelatine Esmarch tubes from the Lvcr." 

109. Liver, case 21, 1889. 

110. Liver, case 21, 1889. 

111. Liver, case 22, 18?^9. 

112. Liver, case 22, 1H89. 

113. Liver, case 24, 1889. 

114. Liver, case 24, 1889. 

115. Liver, case 25, 1889. 
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PATHOLOGICAL ANATOMY AND HISTOLOGY. 

I Hball iiitrodueo here that portion of my article contributed to 
" Wood's Handbook of the Medical Sciences" which relates to the pathol- 
ogy of the disease : 

The extorior of the body oC uii individual who Iiuh reciMitly Huccumbed to yeUow 
fovor prcHOuttt un appeuraiice which iH (|iiito chunictcTiHiic. Tli« icteric color of the 
Hkin, Althou|;h often not noticoivble during the hiHt hours of life, \h devolo[»ed in a 
large nuijority of the cases very soon after dc4it)i. Tlie color is that which is seen to 
follow a bruise in which there has been an efl'uHion of blood, and tlie origin of the 
pigment is no doubt the same. The icterus from bile pigments, which occurs not 
infrequently during convalescence, and which may be seen in cases fatal from u re> 
lapse or at a late period of the disease, gives a uniform saitron-yellow color to the 
surface of the body and conjunctivie. In the icteric discoloration of which we speak 
at present the color is not so intense and not so uniformly distributed. Thode|ieud- 
ing portions of the body and esp<*cially those subjfcttMl to pressure have a deeper 
coloration, and are more or less livid and mottled from hypostatic congestion. 
Dutrouleau has shown that this ecchymotic appearance of the back is due to position 
and pressure by placing the body upon the abdomen or side, in this case it is still 
the most dependent part which shows the livid marbled appeaiance referred to. The 
face and hands frequently appear cyanose<l, or the face may be livid and turgescent, 
like that of one recently drowned. A little stream of black vomit is frequently seen 
trickling down from the corners of the mouth, or a similar tluid may escape from thu 
nostrils, and the lips and gums may be soiled with dark blood which has oozed from 
them. 

Cadaveric rigidity is <iuickly established and well marked. 

The appearances observed upon removing the calvarium are usually those of 
hyperu'Uiia of the brain and its mcuiiujvH. The i»ia mater is almost always congested 
and the vessels of the brain are abnormally full of blood; the pons and medulla are 
especially in a condition of hypera'Uiia. There is mtu'c or less elfusion into the sub- 
arachnoid space anil in the ventricles; this is sonu'.times turbid and has a yellow color. 
The surface of the brain presents sometimes little Iia'monli.'igie points, and its sub- 
stance, like the tissues of the body g(;nerally, has a more or less pronounced yellow 
tinge. 

Dr. Schmidt, of New Orleans, has described certain pathological changes in the 
tympathetic (fanyJia which he believes to be important. In a majority of the cases 
examined by him the minute blood vessels of the ganglia were found to be illlea with 
blood corpuscles. '*In two cases the gaugliouic bodies of the.iirst thoracic as \¥ell 
as of the semilunar ganglion had most obviously undergone degeneration. In the 
greater part of these ganglion cells the nuclei had entirely disapi)eared, leaving no 
other trace but their nucleoli, which were very distinct; in the rest very faint out- 
lines of the nuclei could still he observed. The bodies of all these ganglion cells pre- 
sented an indistinct app(5arau(;e, and were characterized by a peculiar fatty luster, 
even observed in specimens mounted in Canada balsam. '^ 

Usually the litngii present no evidence of pathological changes; occasionally they 
are congested and contain liemorrliagic infan'tioiis. 

The lluid in the 2)erica)'(U(im is often incnsised in amount and has a yellow color; in 
rare cases it contains blood. The heart is connnonly paler than normal, and accord- 
ing to some authors is often soft and friable, owing to fatty degeneration of its 
muscular tissue (Kiddel Schmidt). This is denied by others (Crevaux, Guiteras, 
Gama Lobo). Woodward, who <*-xamiMed tli(5 mafiuial brought back by the Havana 
CommisHion of 1871), agrees with (Jniteras that his so<;tions <li(l not present any 
decided evidences of fatty deg<;neration, but remarks : '^This by no means proves that 
it does not occur in certain cases, i)orha]>s in certain groups of cases." 
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Bovorul of tlic must ouiiipBleut obaervers agreii thiit tbureJB u fatty ili'giiiiiTiitiiin of 
tbu nalU or Llie aiuall Mood veiHeh utid aaiiHIarki uf tliu various urf-atis, unil M^cuunt 
ill tliia Vfny for the tm>niorrliuj;ia tuiidunoy of the ilisonso. TliiH \n (lurtaiuly n nioro 
ruUuiial ex]i]Etiiatiun tbuii tlie iirio m freqiiuiitly oirereil, viz, tbut ibo biuinorrbogiM 
uru due to tlio iliaori^aiiiiSBd mill difllnoiit oondltlou of tJiu blood. A uioiuijiit'it relloa- 
tlou abontd xbow that this tix{ilaDatiou ia iusiifQcivnt, aud Ibat tbx Mood, bowuver 
dJHIuenl, cau not escaiio bii lougaa tbo veeitulii uru iiitauL Euobymotia iioiutHor 
hii>iiioiTLa),no iiirrnctious are aonietimes fouud upon the aiirfauu or iu the siibstittioe 
ofthti beart, as wall an iu other musuluH of the bud; and tbe orj;aii>t ({enemlly. The 
uiivitTBH of tliu right side of tbe beart usually ooiitaiu soft uuagula or dark-Dolorad 
lliiid blood, Mtd tbe right veatriale aouiotiniue uoutaina a luoru or luas dcculorizi/d 
SbrliioiiB dot. 

Tbu fi'oad iu yellow fever boa been described by. niuny oliservera as " cetiipletuly 
dtHorKauiKed" an to its histological elemitutH. Tbia Is a mistake, ua isabonn by the 
uuuieroua pbotoiuiorugrujiba lunde by the writer while iu Havaua, iu 1H7D, fruiii the 
blood uf uuaea uear a fatal teruiiuution. Both tbe red aud tbe wUitu curiuiaulea rotain 
tbeir uormul appearanee, aud I bave frei|ueutly seea the loneoeytea aiiderguing their 
chamoteriHtit) uiovenienta, eveu after Hi bonra, in bluoil wbiuh bad bi-en prtsorveil ia ' 
uiilCuro cells. In the daya of bliiediug uutiiL'ruus olHwrvcrs mentioned the faut that 
the blood dix-'S nut coutEiilatn readily, or tC forms a suft, lotiHoeeugnlniu froni nbiuhtbu 
Huriiai does uot aoparate. Tlio same ia true of tile blood iii the heart and lar^e vusaels 
after death ; it is lluid and dark colored. Although there ia no general deatiDction of 
the red eorpusolea, it ia probable that a oouaidorable number of these elementH periab 
in severe oases, fur the serum ooutaiusfrce hieueglobiii, which givesit a yellow color 
eveu us early as the third ur fourth day. This yellow oelor Is seeu iu the soriiQi ob- 
tained ttoni the applieatiou of bliatera to (he surface, and iu blood drawn fur niiarii- 
iK'U]ncal exauiiuatien. In blood obtained uoar tbe lerniinatlou ufa fatal case, uud in 
)>i)st-ujorteiublood, this color is very prunouucud, aud iud'eimoa in intuualty by further 
siilntiun uf the biimioglobiu wheu tbu apeoimon is kept fur u tiiiio; in the oieautiine 
tbe blood dlaks become paler than normal. In apociinuns kept iucnUure cells I have 
observed the formation of beautiful crystals of hii^uiatoidin. This passing of the 
bii'tnoglobiu iuto the aeruni, whiub ia uo dimht the oauso of the yellow disooloraliou 
of tbe tissues iu yellow fever, has beeu oseritied tu thepresoucuof bite. Tliia viuwiti 
uot auataiued by tbe obouiioal reaoHrohos of Cuniaaet, a recent Kreucli autbor,wlio bas 
arrived ut tbe following ounclusions: 

"Yellow fever is uot a puisuuiugby tbe bile; tit the untitet of the malady the biliary 
pigments are rarely fuiind in tbe blood or in the urine. They appear {•euerally only 
diiriug the scooud period, and iu a great number of cases they are uot to be fouud 
at all, 

"The biliary salts, of which tbo powerful action of ' deglobuli nation ' admitted by 
certain authors might explain the disorders wbiuh the malady preaenta, do uot exist 
either iu the mattera vomited or iu tbe iiriue or iu the blood except iu certain oaaes 
iu very feeble 4uantily. In view uf the profound alterations uf the liver, thiaaltsenoe 
of the biliary ealte is easily understood, aud the defective depuration of the blood is 
to be looked upou as a complication rather than a determiuiug oauae of the malady." 

Schmidt saya: "The icterus in yellow fever ia not owiug to the prosonoo o( bile in 
tbu blood, OB ia believed by n largu niiinbur uf physicians, but to the preaenoe of free 
biumoglobiu, and representa in truth the ao-ealled ' hiuuiatogeuous ' jaundiae. A 
' hepatogenona ' junudiee can uot take place, as the larger as well as the amnller liupatiu 
duuta are fonud perfectly open, and as tite secretion of bile during the discaau, in the 
majority of cases, ia rat bur diminished, or even auapended." 

The white blood corpuscles bave seemed to the writer tube ratburrudiiuud iu num- 
ber toward tbe end of fatal coses. In speci luena of blood mounted dry fur uiicroacop- 
ioal eiamiuation they are froiiuently seen to contain one or more highly refractive 
granules, (he exact nature of which boa nob beeu determiuud, but viIuaVi \.«o,'^f^^j«n Vi 
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be fut. There are no iiiicroorj^aniHiiiH preHeiit in tlie blood of yellow fever deniODHtrable 
by the UHiial inetbodH of staining and microHcMipical examination, or by cnltivation 
iu the media commonly employed by bacteriolo^^iHts. 

The most important pathological chan;;eH in yellow fever are found in the organs 
contained iu the cavity of die abdomen. The mucouH membrane of the stomach is 
always found to be more or less hypcniMnic ; the con^cHtiou is commonly not gen- 
eral, but 18 confined to nmaller or larger Hpotn or diHtricts, in which it is observed to 
proceed from one or more center^. From thcHe centers it extends or radiates in a 
lesser decree, either gradually to be lost or to pass over to another congested district. 
It is owing to this peculiarity of the congestion that it presents no uniformity of 
character, but is observed to spread irregularly over larger or smaller portions of the 
membrane (Schmidt). In addition to these congested patches, there are often to be 
seen small red patches resembling ecchymoses, but which, aoconling to Schmidt, 
consist of ^'au unbroken network of minute vessels congested with blood and iden- 
tical with that network of large capillaries which surrounds the aperture of the gas- 
tric glands. '^ Crevaux believes that a fatty degeneration of the cells which line the 
gastric glands and the capillaries of the mucous membrane is the most important 
lesion here. 'Other authors speak of an acute gastric catarrh as the process indicated 
by the appearance and histological examination of the mucous membrane; others 
again deny that there is any inflammation. My own examination of thin sections 
stained in various ways shows that iu a certain proportion of the cases there iseyi- 
dence of inflammation, as shown by the presence of an unusual number of leucocytes 
in the submucous coat. 

It has been asserted that the epithelium of the stomach undergoes fatty degeuera- 
tiou. This is denied by Schmidt. The dark fluid so often ejected during the last 
hours of life known as hlack vomit is almost always present in the stomach in greater 
or less amount after death. There is no question that the dark color is dae to the 
presence o-f blood pigment, more or less changed by the acid secretions of the stom- 
ach. The best authorities everywhere are in accord on this point, which has, how- 
ever, recently been called in question by Carmona, Freire, and Gibier. These gen* 
tlcmen suppose the black piguient to be a product produced by the vital processes 
of a specific microorganism. The two first-named authors base their opinion, that 
that the color is not due to blood pigment, upon the negative results of their spectro- 
scopic experiments. Dantec remarks, with reference to this: ^^ Everyone knows 
that the derivatives of huiuioglobiu (liemapheine, heniatiue, etc.) are insolable in 
water ; it is then not astonishing that Mesurs. Domingos, Freire, and Carmona have 
not obtained any spectroscopic result, since the first condition is to examine the body 
in a liquid state. Upon dissolving the black matter with acidified alcohol, we have 
always obtained positive results.*' 

The author just quoted has repealed an experiment often made in this country, at 
a time when thequestiou was whether the vomited matter consisted of "black bile" 
or derived its color from tlic blood. By adding some drops of hydrochloric acid to 
blood diluted with water, Dantec produced an **arfi(icial black vomit," which 
resembled exactly that ejected from the stomach of yellow-fever patients. 

The small intestine commonly contains more or less black matter, either fluid and 
resembling that found in the stomach, or mixed with mucus and smetired over the 
mucous coating, especially of the ileum. This, no doubt, comes partly from the 
stomach, but in other cases is due to passive hemorrhage from the mucous membrane 
of the intestine itself. This membrane presents arborescent ])atches of congestion, or 
portions of the canal may be uniformly red from hyper.i'iuia of the mucous coat; the 
color varies from pale red to a reddish brown, and is usually moi*e marked in the 
lower portion of the ileum than (^Isewhen*-. The large iiitestiuc! occasionally presents 
Kiinilar arborcHcuMit i)atclies of congcHtion, but usually it has a normal appearance. 
I'inally. we may say that the attention of pathologists has lu^'etofore been so largely 
taken up with tli(5 pathological histology of the organs which present the most nota- 
ble chaij^a's — liver and kidney — that the histology of the alimentary canal has been 



ETIOLOGY AND PREVENTION OF YELLOW FEVER. 



140 



HnmBwliatneglecteii, unrt fiirllior reBOarohoa in tUia direction are iluninilile upon mn- 
t<>riit! nlilained Al the uurlioat poBsiblu niciRient ivOer ileatli. 

The nppeivriiiiao o( tliu livur iti j'ellnw fever in uliarauterittliu, at least vi far as iicute 
febrile dUeases are ounuemed. UHiially it conlAlnHless blood th nil In Che normal cnn- 




( f^ II 



dUion, nud in of a, pale yellow or browoiah yullow color, ainiilnr to tiint of new 
katherin itn variona Bbadon ; ocoaHionally it is gorged with blond, ami livid, deep 
blQc, or dnrk purple in colur. In the vbtimH of cbnmiu alcobulUin, it often prexeuta 
tlie nutnicK appenraace of cirrhoHla. The diinciiaiuus do not difter materially fioni 
the normal, bot the coDslHtenco ia inndlQtiil by the fatty chunfjo, wbiuh gives the 
oliaracterlstic color, aud the pareoohyma is easily torn and mure or loss friable. On 
seutionit is fouDiI to bo drier than In thcDonnal state, except in tbo eoitiparatively 
few oases in \rbicb it ia bypcnemio; thesoare, as a rule, casea which have provBd 
fatal at a very early period— a faot which indicates that there is a stage of oongea- 
tioo antedating that of anmmla and fatty degunei-ibtion. AacordlngtoCrevBux, this 
congestion is located especially in the portail radicles siirrouudiii;; the lobules, aud is 
attended with tcdema of the iuterlobnlar eoniieottve tissue. Whether this primary 
congestion is a constant phenomenon or nnt, it ia uertaiiithatin a majority of the au- 
topsies the livor is found to be auotmic, ana) to present more or less evidence of fatty 
change in the hepatic cells, This is not, liowuvcr, a uuifuriu process, hut aroits of 
groati^r or less extent arc seen, in which tlie cells are inliltrated with fat globnies, as 
seen in Fig. -~; while in othnr places the cella appear normal. The fatty cells con- 
tain one or several fat globnies of varying dimenaions, and the protoplaam is reduced 
in quantity according to theextont ofthlafalty change. The nuclei very often ra- 
tuaiu Intact in the colls ioflltrated with fat, but according to Schmidt "agreatnitra' 
her of the nuclei also undergo fatty degeneration." Often a collar of normal cells ra- 
Diaius about the ueutral vein, while thoau oells nearer the peripht^ry of the lobule oon- 
tain nunierouH fat globnlea. 

Ill two of the livnrs hriMight bank from Hitvana by ilic Yolinw T'cver Ooinntliudavi, 
of IBTd, iu which them was evidence of eirrhosis, Vfuci&«ikXW?i\\«& \^va.^,\ 
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« or loM colored with blood pigirieut; tliuao are conipoaoil of im alburain- 
L Otlieritifarctiousaro funnud of tlmgrnuiilar d£bria of tboreualcpitliB- 
« inaf bavit a inixtiiro of tho frrauular iliuI albuminous uiutiirial, iii which 
'ter forniB n matrix In which tbo g^aatilea are imbodilud. These infarc- 
jond with the casta found iu the urine ; those of a granular character are 
int, and in them the granuloa often have a fatty appearance. There are 
nlations which differ from these in tho fact that they are deeply stained 
[no colors. They eoem to be made up of tho unclei of the cella, eometimea 
l^ugh Bwollen and compressed; more commonly maaaed togethnr, or broken 
ie firagments. At least this aoema to be the moat probable interpretation of 
rotiona which an\ stained by ntiolear staining agents. 







iL.ise7. 



The sopra-renal bodies, ncconliiig to Sehmldt, undergo pathological changes simi- 
it to those observed in other organs, *' consiatiog iu the iaiiltratiou of fat aud. 
Binpglobiu, derived from llie blood, anil preceded by hj'pcrs^tnia of tho organ. * 

• The iuflltratioii or estravasatiou of hiemoglobiD absorbed by the cella is greater 
id more general horn tlian has been observed in auy other organ. Almnst in every 
I8e examined it involved tbenliole medullary anbiitnucc, from wbiuh it oitoiidetl 
ito the inner aud middle layer, aometimea even into portiouM of the outer layer of 
iba cortical snbatanee. Tho degree of tblit ptirinouted infiltration is anOlcieutly great 
I be always diatiuguished by its brown oolor in suctlous of fresh Rpeaiiueoa ; in Etome 
WBS, even, it appears dark brown. 
Tho splwa doEs not undergo any markcil jilteration in yellow fever. 

Dr. William T. Coiiiiciliiiaii liaa given mo tlio following rnport iiiwn 
She iiutliologica) liistology of Ihe diHcage, as sliown I'y tbo series of 
ili<lB3 submitted lo Iiiiii for examination : 



Tbe moat intprnxtiug rpxitllN were 
as louK boeu held that fiilty ileger 
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Id tlio fnttj' tliaiif'o ilcscrilioi], " an nliiiDdaiit InliltraLiou or colIn rcwmlillne lriiico-fl 
(tytna \rnn iiliBorvBil, not iiiorulj' in tlifi abiioriimlly ileviil<i|ii'il hiUii'1iil>ulnr von' 
liasiie, but oIhu ill tlitt t>ureua1iyiiiii uf Ibu lubiiluH." I liuvi' siitit ri>iiii<1 un iiiflllratioiu 
of IcaoooytnH iu two out of Tuiir uoaes, whiuli I hiivu rtwi^iitly itixliiMl with on 
one, from wliioh l''lg. — wan drawn, it was atl«iiilail with thu iiBunl (>Atj cb«iga.a 
Id the other it is far more prnnonnf^iHl, aixl tlie liver eolln to a annfidorable axten|!| 
are ntroph' J nn 1 have 1 at ) i> 1 tl e'r i ole a n 1 tl e'r proto] laa n 'n lood n 
italilo no Toa n tie on Las take pla<.o acoI'|{H Thai era qn' 
except ounl p oture a li i robahlv rup encnta a cou i on rati r tb« aa 




gerateil degree of an iDllnmraation commn to tho 1 nense Sehn U ntat-ea tliat b»-^ 
lias iiiiveroliaervod any evidence of n la un at on ibel ve of low fever. 

Thekidnej/K are altin the aont of important pat hologioai uhatigeBiiil.liediaeasei 
onnaideratioii. This conaiats easeatially in a parenobyniutona oephritia. KxteruaUn 
no laaterial change is noted iu ttie organs. They do not vary greatly from tliaaoi 
sir.e, and nanally »ni normal in appearance. When the iiltack tian haan brief, t 
ever,'tbey may be bypern'nTJo and of a cloop rel ol C anx I 1 ovea ttiat tl 
changes fonnd in the parenchyma of the o g a llj p 1 t by a stage. 4 

congeatinn; Schmidt agrees with liim, aiid tat tl t h 1 m t vith a limits 
unmber of coaea iu whicli death had occinT d 1 g tb ta^ f b perntmia. 
ohymosod spots and hemorrhage foci are f | tlj a b eath tb capsule 01 
the coi-tical snbatauce. In the latter sitiiatt 1 t I gl 1 1 1 rrbagic poi 
the size of a piu's head, have been observed wl h p m al , proved tK 

the diatendod capanles of tbe gtonienili. The change in tbe renal opitbeliui 
in a clondy swelling, followed by fatty degeueratimi and doai^iiamatinn. Rveiygi 
of change may be neeu in tho aame section, from a slight degree of cloudy ewel 
to complete di9or;;auization and doarjuainntion of the eel la. Whole bundleaof 
may often l)e seen which have been stripped of their opitbeliuni and ore o 
empty. In thin aoetious the Inmen of the I.iibulew is seen in places t« be fUled 1 
infarction N ol various appearanoc. Some are bomofieneona and transltic 
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may l>o tiuirti or lote cnlured tvitii lilouil pigmont; Ihoso aro coiupoaoil ofun albumin- 
II1IH mnterinJ. OUiur itiranitionx are furmuil of tlio £riiiiulac iI6bm of Ihe ritual epithe- 
liiim; or we may liavu a mixture of the gruuular niKlnlliiiiniuoiiaiiiiLturiiil, iii which 
DOBo tho latter forma a matrix In which tlie Krauules are imbeddeil. Theae Infarc- 
tions oorreepoud with the casts found in the urine; thoso of a granular character ara 
most abundant, and in them the granules often have a fatty appearance. There are 
also aocumnlalioiis which diltur IVom these in tlie fact that thoy aio deeply stained 
liy the unitino colors. Tliey soem to lie made up nf the nucleiof the cells, sometimes 
intact, aitliongh swollen and compreftscd ; more commonly iiiiws<h1 togetlinr, or broken 
into regular fragments. At loaat thia aoema to be tha most probaMo interpretation of 
those infarctions winch arc Ntained hy nuclear ataitiiiig agents. 




The Hiipra-ronal bodiafs, according to Suliiiiidt, ntidergo pathological changca simi- 
lar In thoae obaervtnl in othur organs, ''cuDsistln;| in the initltration of fat and. i 
haritMiglohin, derived ftom the blood, and preooded by hyiwrmmia <if the ornau. • 
• ' The lufiltraLion or extravaaatiou of liiemoglobin abaorbcd by tint eella is greater 
and more general hnro thaii ban been observed in any other organ. Almost in every 
nnse oxnniinnd it involved the whole nicdtiUary suLstauce, from wliich it extondod 
into the inner and middle layer, soninlimea even into portions of the outer layer of 
the cortical Bnbstiinco. Tho degree nf this pigmented iuflltratiun Is snflliiieutly great 
to be alwnya distlnguiHbed by ita hrown color in seotioDs of fresh apecimona ; in some 
eases, even, it nptiears darlc broivn. 

Tho upleeit docs not unilergo any markeil alteration in yellow fever. 

Dr. William T. Coitiioiliiiau has given me tlm following ri'jtort upon 
the i>LitholDgicn1 histology of Ihe difleitse, as nhonn l\v tho series of 
slides sul)mitto<1 to him for exniniiiation : 

RniimT llf l>ll. WILMAM T. [iOtlM.llLMA\. 

The most intonating reatillfl were obtained from the exatuiu3.tvwR pS. V\\&\\n 
hoa long baenb«hl tb»t fiitty degeiwrKtuii.aoCttvwmfijui'wwAoun^ sja«vDK»K.O< 
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teristic lesions of yellow fever, and it was found to a greater or less extent in all of the 
sections examined. It varied greatly in intensity in the different cases; in some 
comparatively large areas of liver tissue, which showed very little degeneration, were 
found, in others only here and there a few normal liver cells were seen. This lesion, 
however, does not seem to me to he the most important one of the organ. When sec- 
tions of the liver are deeply stained with eosin and snhsequently with a unclear stain, 
either hsBmatoxylin or methyline hlue, a very peculiar appearance results. When 
such sections are examined with a low power the liver cells are found to he stained 
a faint reddish hlue or purple color, the nuclei heing a deep hlue or purple. Among 
the liver cells or in place of them a great numher of hodies stained intensely red 
with the eosin are found when examined with a high power. These hodies are foand 
to differ entirely from the liver cells. They are sharply circumscribed, are highly 
refractive, and are composed of a perfectly hyaline mass containing numerous 
vacuoles. Their size varies greatly ; in some cases they are no larger than a lenco- 
cyte, in others as large as two liver cells. They are found inclosed in liver cells, 
otherwise perfectly normal, and in some cases they entirely take the place of these in 
the liver beam- work between the capillaries. In some cases examined they appar- 
ently made up the mass of the tissue, only here and there a portion of a liver cell or 
a nucleus of such being seen. Sometimes, especially where the liver tissue was most 
scanty, along with these definite circumscribed masses more or less granular material 
was found which stained in the same way. These bodies were generally round or 
more or less irregular in form. In some of the liver cells small hyaline masses stain- 
ing, in the same way were found which were not so sharply circumscribed as the larger 
bodies. They were found most abundantly in the cases where the fatty degeneration 
was most extreme, hut the most striking pictures were obtained where the liyer was 
least altered. 

In a few instances liver cells were found which only differed from the normal in 
being more coarsely granular, the granules staining with eosin but not so distinctly 
as the eosin staining bodies, and the nucleus stained more faintly blue than the 
nuclei of the surrounding liver cells. In most cases the^e bodies were without any 
nucleus; in others a nucleus was present. This always was at the periphery, and gen- 
erally took the long irregular form of the nucleus of a wandering leucocyte. Poly- 
nuclear leucocytes were numerous in all the livers examined. In some cases there 
were well-defined groups of them in the capillaries and in the liver beam-work be- 
tween, and as it seemed often in the red-stained bodies. In several specimens there 
were hemorrhages in the liver, large areas being occupied by red blood corpuscles 
between which the red bodies were often seen. This peculiar condition of the liver 
is possibly made more clear by staining the sections deeply with picro-carmine. In 
sections so treated these bodies stain an intense bright yellow with the picric acid. 
Concerning the nature of these bodies there can be little question. When first seen 
it was thought that they were probably some form of lower organisms, possibly 
amo^-bea, but a more extended study showed that this could not be so. Bodies in all 
respects similar to them wore found in rapidly advancing cases of cirrhosis of the 
liver, in phosphorous poisoning, and in other cases of rapid fatty degeneration, but 
they are particularly found in cases of acute yellow atrophy of the liver. Areas were 
found in sections from this which were very similar to the advanced cases of yellow- 
fever liver. It must be considered that in yellow fever, along with the fatty degen- 
eration, there is a necrosis of the liver cells which sometimes affects only portions of 
the cells; at others the entire cell. Almost every change leading up to the forma- 
tion of these bodies could be seen. The exact relation of the fatty degeneration to 
the necrosis could not be determined. The necrotic masses were found both in intact 
liver cellh an<l in those which had undergone fatty <legencration. In the latter cases 
it seemed i)rol)al)le that the necrosis preceded, or at least accompanied, the degenera- 
tion. If it onl^' re[)resented a necrosis of the small reninant of cell protoplasm be- 
tween the fat drops it is diflicult to see how so large a body could be formed from 
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ir uoHm tlicy wtre nearly ahv; 



tliiH. When tlie necrotic ni 

at tbe puriphery of tlie cell iinxt to tbe cnpillary. 

Attbou)[b thcfw necrotic nnutsea were geuerallj fiinml in tlie lieani-wnrh of liver 
cells, curefiil emuii nation abowed them fraqnently to be in the hepatic veins and in 
tlie capillariea. It would have beeo intereatinij; to bave examined aoctloiiB of the 
lnn)[ii to doterniiuo what part they might play in tbo formalio'i of emboli. 

The otiior changea of tbe liver cniiHieted in jnllltratinn of ronnd f;rnnnIation oellH 
aronud the portal vessels. Tlie fatty dogHneratioii and tbo neovnsis wan much less 
marked iii thiaplBcn; even iu the must advanced casex a certain number of normal 
liver celts were always found here. Hou]o of tbe liver cella, particularly around the , 
portiil epaues and adjoin iu); the portions in oat degeneralod, 'contained several nnolei, 
generally oval, and li»s vealcular in appeaTauco than the normal nuoloiia. Bowa of 
smaller oelln with aiinilar nuclei were also found, and appeared to imticatoan attempt 
at regeueratiou. A few of the speciiueiia fi'oiii anti)paieB very shortly after death and 
whioh were at once placed In alcohol abnivjid rather ill-deflued nuclear figurea. 

In tbe kidneya the changea were t;enerally those indicating an intenHe parcnnhy- 
matoue degeneration. They were niuat nnirked in tint tulinlcsof thelabyrlnlli, The 
glometall In the moat oosee were atlucted. Tbe capaiitar space wan dilated and Ailed 
with a granutar exudation coagulated by the alcohol, and frequently in this, round 
hyaline niaaHea were found. Tlie epithelial cells of the convnlntedtuhiilea were very 
inucli Bwolleri and the tiilinlea often dilated. The cella often contained larger and 
smaller fat drops sbowri by the clear apaoea remainiug after thia was dissolved nntliy 
the alcohol, but the uriiioipul change waa a hyaline degeiieratiou of the Delia, 'i'he 
cella contained an Immense number of cl'Oar hyaline granules wh lob stained luure 
brightly with eosin. Iu many c:aHi's there appeared to bo a well-denned margin to the 
cella, and over this what appeared to he a row of cilia. Examination with high- 
power objectives showed this to be compoaed of oblong grannies of the same hyaliuo 
material aa that within tbo cella, and apparently repreaeuted an exudation. In the 
dilated tnbulea there wore large aud smaller, generally round, niasses of similar hya- 
line material. 

The moat peculiar change in the kidneys in aome cases was the prtsence of massc^i 
of colloid material aud crystals in tbe tubut'S, This cidloid material was found in 
tbe loops of Honle and in tbe collecting tubules. It was snmotinios in the form of 
round maaaea and aometimes in irregular clnmpa, apparently formed from aggrega- 
tion of tbe round masses. These were sometimes united to each other to form long 
chains. When these bodies are seen singly the cantor appears depressed aud some- 
tlmea atalued more deeply than the periphery. They stained with nearly all of tbe 
nuclear stains, but particularly with Bismarck brown and bnjuatoxylin. They wero 
highly refractive, and either. perfectly hyaline or composed of numerous lamiuui, 
like Htarcb grnnnlus. They were guuurally found iu tbe lumeu of the tubu!i!S, but 
in one case there waa a large aggregatiou betwotm tbe epitbulinui and tbo wall of 
tbe tube. The crystalline masses were found in every case examini^d, and dift'ered iu 
all respnctsfrom the material just described. They were of a yellowish oryellowisli- 
greeu color, with sharp edges, very highly refractive, and with nnmorons radiating 
lines and fraoturea rnnning from the i>eriphery to the center. Tbey did not stain 
with any of the reagents naed. In addition to these bodies, iusome cases tbe tabnles 
contained beaded stringa of a subatauce evidently derived from the blood, and whioli 
at«ined intensely with both eosin aud picric noid. Citsts both epithelial and hyaline 
wero found, the latter appanmtly oonipusnd of aggregations of the sauio hyahuu 
material which was found Iu the epithelium. In houio of tliu tubules considerablu 
nnniliera of leucocytes were found, but in general it was remarkable, in view nf tbo 
extent of tbe pareuobymatoUB degeneration, liow tittle oollnlarinliltrution thi'ru was. 

Tbe changes in both the liver and kidnoy appear to be dne to a general toxemia 
rather than to the local presence of infectious agents. Tliey ari^ dill'iiae, otl'ecting 
the wholeof tbe organs, and not small aroBB, 
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VII-DRSCRIPTION OF MICROORCxANISMS WHICH HAVE BEEN 
CLAIMED TO BE THE CAUSE OF YELLOW FEVER. 

THE CRYPTOOOCCUS XANTUOGENIOUS OF Dll. DOMINGOS FEEIBE, OP 

BRAZIL. 

In his principal work, "Doctrine Microbienne de la fievre janne," pub- 
lished in 1885, Dr. Domiugos Freire gives the following account of his 
"Cryptococcus Xanthogenicus": 

When we follow, with all the care and attention possible, the march of the develop- 
ment which characterizes the germs which produce yellow fever, we acqaire the 
certainty that, commencing to present themselves under the form of little pohits 
almost imperceptible, they afterwards gradually increase in diameter until they attain 
considerable dimensions, so that these little beings, which at the outset bad the 
aspect of very little grains of sand, ^ot measuring more than 0.001 to 0.002 millimetre 
in diameter, arrive, little by little, to such a development that thty reach the dimen- 
sions of 0.005, 0.007, or 0.008 millimetre, and sometimes even more in certain determined 
conditions. 

When they have attained the adult age these cells are broken at diverse points and 
discharge their contents, composed of spores already formed, mixed with a viscoas 
substance of a yellow color, composed of pigmentary and protoplasmic substance, and 
of the liquids elaborated by the cells. * * * 

The microbe xantnogenicus is a cosmopolitan ; it does not select its domicile in any 
organ and has no preference for any organic liquid. We have encountered it with 
the same characters, the same opulence of proliferation in the brain, in the muscles, 
in the liver, in the spleen, in the kidneys, in the lungs, in the blood, in the urine, in 
the bile, in the vomit, and even in the cephalo-rachidian fluid. However, it is neces- 
sary to establish a well-drawn distinction as to the blood. The blood of the general 
circulation shows itself much less charged with the microbes than the blood of the 
capillaries. Thus, if I could admit any preference on the part of the microbe xantho- 
genicus, I would say that it pleases itself bettor in the blood of the capillaries, in the 
blood which bathes immediately the anatomical elemeuts. ♦* » * 

The occasion seems to us a favorable one in order to call attention to some indis- 
pensable precautions when the microbes of yellow fever are to be sought in organic 
solids and liquids. While it is extremely easy to perceive the presence of the microbes 
of yellow fever in the urine and bile, for example, by placing a drop of these liquids 
upon a glass slide, covering it with a thin glass cover, and examining it with a power 
of 450 to 740, or 780 diameters, this proceeding can not be employed when the blood 
is to be examined. If we i)roceed in this manner the globules will hide nearly all the 
microbes and the observer will wrongly conclude that they are very rare in this 
organic liciuid. Not only does the form of the microbe offer a certain resemblance to 
that of the red corpuscles, but these latter in adhering together envelop the micro- 
bian cells, and, on the other hand, cast upon the cells a jet of light, which makes 
them (]isap])ear from the field of the niicoscope. But if we dilute a little drop of 
blood in a pure solution of sulphate of soda and place it under the objective, the 
microbes become visible and will appear in considerable quantity. 
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It in lllcowiiie neceiwHiy U> mnke a }ireparat[on previmisl.y for tbn <>xamiiiatic)ii of 
theucrobral mneiiand of the niiiBctcB. They alionlil be triturate^ in a iloriUKe^l mnrtnr 
mid mixed utterwurd with distilled water eiitirely duprived (if (irRaniBins, filtered 
throDjfh fino liaeu wbicli hait been pnitsed rupidlj through tbu flame of an aloohol 
Ininp, and ufterwarcls adropnf the SItered liquid should be placed upon a kI ass slide. 
If ve withdraw ft little pieae of brain or of nnaonlar fiber, even triturated, we will 
not perceive auything abiiormal under the mioroHOopo anlesB it be the anatomlcHl 
otementH more or leu defonued by tritnration. 

It is not the Bfitne for the liver. It snCflaeB to witbdrnw a bit of this org»n and to 
crush it between two gli^M slides; upon observing it under the microscoi>o we per- 
ceive at once a miiltitiiile of microbes. This ia because Id tbe muscles the micrnbea 
are lodged between the fIbrlllHi nnd tn the substance which snrronnds tliem, and in 
the bralu they are fnnnil iu the interior of the nerve'ColU, which muat UrsC be dc- 
atroyed by trituration in order that their paraaltlo lioats may beooms visible. 

I would sfly in tbe first place that the description above given of tbe 
cryptococcus xartliogeiiicus does not correspoud with the cbaraccors 
of tbe microiirgauisin which Dr. Freire presented to me as his yellow 
fever germ ; find, secondly, that no Biich organism as he bus described 
or as was present iu the cultures which ho gave me, is to be found in 
tbe blood or tissues of yelbiw-fever patients. 

The only oxplanatlon of the remarkable versatility as to the form 
which Dr. Freire has ascribed to his "cryptococcus" on diH'ereiit pages 
of tbe work referred to, which I cau conceive of is that offered by Dr. 
Araujo Goes, one of his medical eonfrferes and critics in Eio de Janeiro, 
viz, that Dr. Freire has mistaken deformed blood corpuscles, fat glo- 
bules from the liver, and the debris of tissue elements in bis tritnration 
of muscle, brain, etc., for^microiirganisms. Dr. Freire frequently speaks 
of his cryptococcus as being endowed with active movement. It is well 
known to microscopists that minute particles, organic or inorganic, when 
suspended iu a lluid, undergo, under certain circumstances, a rapid 
vibratory motion, known as the brownian or molecular movement. The 
microorganism, a micrococcus, which Dr. Freire presented to me as hia 
yellow-fever germ, like other similar organisms, presents these molecu- 
lar movements when suspended in a fluid, but it has no proper vital 
movements, such as are manifested by many of the bacilli, The fat 
drops from crushed liver tissue, or the dfibris of muscle fibrillai, present 
these molecular movements, and in form and appearance present some 
resemblance to micrococci. They are easily distinguished, however, by 
chemical tests and staining agents. I may remark here that prior to 
his visit to Paris iu 1887, Dr. B'reire seems not to have made use of tbe 
method of staining with aniline dyes. In an address, made while in 
Paris, he defends himself from tbe charge which some one seems to 
have made, that be had neglected this means of recognizing microor- 
ganisms, in the following language: 

We know that in order to color a microbe It ia neceasary, first, to kill it and then 

to wash the little miotosuopio cadaver by uioana of reagents posBessing the power o( 

dissolvinf; all matters foreign to it« skeleton. At the outaet I applied myself to the 

study uf tbu yullow-fuver miorobe In a fresli state. 1 fed it with the best Caod, U» 
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ncillcnri engrain, for the piirpoao of witnea^lng the illtTerent fihaaea of iU evolution 
from its birtb to ir« deatb. 

Nevertlieloas, ia fuQlt of iitlier acousations, Hoinu aiitbon bave reproached nio with 
not liavicig colurod m; luicrobo. A.las, what a miserable objcctiou ! In it neoeaaary 
In urdei to aOIriQ the pxistoDCo of a inicroba, wbicli sn-amiR by miiiloaa in the nriiie, 
in the bite, in the blood, iu tbu tisane, etc. ; is it neceisary to inoak them, to disguise 
tbem tinder a costume of carnival, in ordrr to please pertain microscopiiits T U. i'aS' 
tour bos iiDTor colored his microbes; aud, nevertheless, everyone admits tbe exist- 
ence of tbe bacillua of ubarbon, of the corpuscles of p6bTioe. of the raiDrococcna of 
fowl cholera, etc. 

• ■ * Bo not think, gentlemen, thut I fear the application of coloring processes 
to tbe search for the microbe ofyelloR fov-er. Far from it. In order to show yun 
that the criticism whioh I have just made is not dne to prejudice, I will Hay to you 
that «nch processes have recently beeu employed npou the yellow-fovor microbe with 

The method of caltivatiug in solid media and of isolating micro- 
organisma by meaas of plate cultureB orEsiuaroh tubes, seeius also to 
have been nnknown to Freire prior to bis visit to Paris. All of the 
cultnies left Iq bis laboratory at the time of ray arrival were in liquid 
media and preserved in Paatenr flaslis. He brought from Paris, how- 
ever, a number of cultures in agar ag-ar, and among tbem one which he 
presented to me as a pure cultnre of his yellow fever microbe, This 
was a micrococcus, which multiplies, as do other microorganisms of tbo 
same class, by binary division and not by the growth of the separate 
cells to comparatively large dimensions, and the formation of endoge- 
nions spores, which are released by rupture of tbe cell wall of the mother 
cell, as described by Dr. Freire. This mode of multiplication is not 
known among tbe bacteria, and does not occur in the micrococcus 
which Dr. Freire placed in my hands as his yellow fever microbe, and 
which I have had in cultivation continuously since my visit to Brazil in 
18S7. This is a simple staphylococcus which multiplies by binary divi- 
sion, and upon the surface of nutrient agar forms a milk-white mass. 
I have never seen it produce either the yellow or the black pigment 
which Dr. Freire ascribes to it. In an address made by him in Paris, 
in April, 1887, he repeats the statement previously made in his princi- 
pal work, in the following language : 

Each a^luit cell is ruptured iu one or aoverat points and allows to escape its coii- 
teuts composed of grrnis wbioli ure to porputnate thu species, and two pigments, oue 
yellow, destined to infiltnitu the tissues and produce the icterio color which bos 
given name to the malady, the other black, insolnble, and destined to be curried alouc 
by the circulatory current, producing either capillary obstructions or blood stasia in 
the parenchyma of the organs. 

This account is entirely fanciful. Not only does Dr. Freire's micro- 
coccus not produce such pigment as he describes, but ki yellow fever no 
black pigment granules are found in the capillaries or the parenchyma 
of tlie organs, as is the case in malarial fevers. Moreover the pigment 
which gives ablack color to the vomited matters, and to the contents 
of the intestine iu most fatal cases, ia fully accounted for aud does not 
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result from tbe preBeiice of Dr. Freire's crpytococciis or of any otlier 
microorganism. It ia blood pigment cbauged by the acid aecrotioiis of 
the stomach and present in that vIhohs iis a reaiiU. of pasuivo hemorrhago 
from the muooiis membrane. TLia I Liive verilieil very many tiiiiea by 
miuroscopical examitiatioiis which ba.ve shown the granular brown pig- 
ment, which gives color to the " black vomit," to bo closely associated 
with little masses of decolorized blood corpuscles ; and it has been 
demonstrated by a speetroscopic exaniiiiatiou made at my request by 
Dr. George Kemp, of the Hoagland laboratory. Dr, Freire's mieroeoc- 
cua liquefies gelatine quite slowly, forming a cup shaped cavity, at the 
bottom of which the cocci accumulate, forming a wliite deposit, as shown 
iu Pig. 5, n. in. The morphology ia sliown by my pliotomierograph 
from a preparation stained with fucbsin, Fig. 1, PI. iii. 

That this micrococcus beara no relation to the etiology of yellow 
fever is fully proved by my extende<l ciilture experiments in Havana 
during the summers of 188S and 1889. In the entire series of autopsies 
I have made cultures from the liver, and iu a considerable number ii-om 
blood obtained directly from the heart, and I have not obtained this 
micrncoceua of Froire in a single instance, although the culture medium 
commonly employed — flesh peptone-gelatine — ia a very favorable one 
for the growth of this coccus. Nor has it been found in the extended 
series of sections which 1 have made from the liver and kidney pre- 
served in alcohol from my Havana autopsies. In one o.ise only (case 
10, ISaS) I have found micrococci in sections from the kidney, but as 
the micrococcus of Freire, in its form and diaienaions, reaemblea many 
others, it ia impoaaible to aay that tLis is or ia not the Freire coccus. 
The finding of micrococci iu this case, however, does not invalidate the 
general result, which is that miorococci are not found in the blood and 
thsues of yellow fever cadavers. 

The micrococcus of Freire ia killed by 10 minutes' exposure to a 
temperature of 60° 0. {140^ F.). Its vitality is not destroyed by a freez- 
ing temperature. I have subjected it for an bonr and a half to a tem- 
perature of 15° 0. below zero (5° F.) in a freezing mixture of salt and 
ice, and found that it grew as uaual when planted in fiesh-peptone-gela- 
tine, and kept at a temperature of '1Q° 0. A atick culture in the aanio 
medium, placed in an exposed atticintlie laboratory in Baltimore, from 
Jannary 17 to 29, at a temperature ranging from 2° to 10° C. not only 
was not killed, bnt showed decided growth. In short it ia a hiirdy 
micrococcua, which grows at comparatively low temperatures and pre- 
aervea its vitality iu sealed tubes for several months, 

THE YELLOW- FEVER "OEBM" OF DK. CABMOKA Y VALLE, OF MEXICO. 

Dr. Manuel Carinona y Valle has given an account of his researches 
and supposed diacovery in his memoir, entitled, "Lemons sur I'otiologie 
et la prophylaxie de la fitvre jaune," Mexico, 1885, 
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I am indebted to Dr. Carmotia for a copy of this work, which be pro- 
Bented to me at the time of my rixit to Mexico. The following iiiscrtj)- 
tion, si^ed by him, is Dpon the title-page, aud is iifraiik acknowledg- 
ment that the author has modilied liis views very considerably with 
reference to hia earlier observations : 

A. M. le Dr. Stkknukru : 

Qdoiqn'il Hoit niSceasaire de modiQor toato la partie rrliitive h In tnorphologie et 
aoK oiUarea du luk'Toganismo. 

MexiM), le 36 Septembre, 1887. 

Db, Cailmona t Vallk. 

At the time of my visit to his laboratory (September, 18S7) Dr. Car- 
mona was inclined to attach some importance to a bacillus which he 
ha<l obtained in his cultures from yellow-fever uriue sent to him firom 
Vera Croz. This bacillus is shown in my photomicrograph, Fig. 4, I'l. 
ni, which is from a slide mounted by Dr. Angel Gaviuo Yglesias in 
Dr. Carmona's laboratory. Associated with the large bacillus, shown 
in the photomicrograph, there is another slender bacillus in smaller 
numbers, which is seen upon looking over the slide. This large bacil- 
lus was also present in a culture from yellow-fever arine which Dr. 
Carmona presented t« me, and which, by the nse of Esmarch roll tubes, 
I found to conta,in several other bacilli and a micrococcus. The largo 
bacillus is of the "subtilis" group. It liquefies gelatine quite rapidly, 
and forms large oval spores. 

Not having obtained it in my cnltnrea from the blood and tissues oi 
yellow-fever catlavers, or from urine drawu through the walls of the 
bladder in a considerable number of cases, I must regard its presence 
in Dr. (jarmona's cultures from nrine collected for him in Vera Cruz 
as entirely accidental, and without siguiftcauce so far as the etiology of 
yellow fever is concerned. 

THE YBLLOW-FETEE GERM OP DR. CARLOS FINI.iY, OF HAVANA. 
(Mitfroooccua letrai/fnim perialUii, StorntiHT);.] 
Dr. Carlos Finlay having, in his earlier researches, observed micro- 
cocci in groups of four in cultures obtained from mosquitoes which he 
had allowed to fill with blood from yellow fevei patients, inferred that 
the micrococci came from the blood of the sick, and that the grouping 
in fours was a character by which he could distinguish this micro- 
organism, which he named Micrococcun tetragenus febris Jlaixe, upon 
the supposition that it was concerned in the etiology of yellow fever. 
During the winter of 1887-'88 Dr. Finlay sent me a number of his 
"mosquito cultures," which I fouml to contain a variety of micro- 
organisms. Among these a large micrococcus grouped iu tetrads was 
most conspicuous. This I isolated and studied in pure cultures, and 
have since named Micrococcus tetragenus cersatUie, a name which Dr. 
Finlay has accepted. 
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The oliaracteristio mode of grouping is shown in Pig.3,ri.III. Some 
biicteriologists would perhaps bedisposed to place it among tlioSuroiiiie< 
but I have never observed an^ evidence of division in a third plane, 
forming packets of eight or more elements, snch as are cliaract«ristio 
of this geuus. I have called it " versatilia " because it is very versatile 
both in the groupiug of the elemeuts and in their dimeusious. In the 
same culture very wide diH'erences in aize are observed, and at difl'erent 
times aud in different media these variations are very noticeable. The 
groujiiiig also varies greatly; sometimes the greater number of the 
elements are arranged in tetrads, or in pairs in which the large oval 
elements are upon the point of dividing transversely to the line by which 
the bioary division of a single element is marked. But often there are 
irregular groups of three or more elements, or there may be a chain 
of tetrads which remain attached one to the other. 

lu agai'-s tick-cultures a rather thick aud viscid yellow mass is formed 
on the surface, about the point of puncture ; and in the course of a week 
or ten days, at a temperature of 30° to 25° C, tliis extends over the en- 
tire surface. The color varies from cream yellow to lemon yellow. The 
growth upon potato is similar to that upon agar. In stick cultures in 
ilesh-peptone-gelatin the gelatin is liquefied rather slowly near the 
surface, forming a deep cup-shaped cavity, as shown in Fig, 7, Fl. Ill, 
Colonies in gelatiii roll-tubes are at first pale yellow aud later lemon 
yellow in color; they are opaque aud spherical, and do not usually cause 
liquefaction of the gelatin for several days. The microurganism has no 
Itroper movements and is aerobic, no growth occurring in an atmos- 
phere of hydrogen. It is uot pathogenic for rabbits or guinea pigs. 

I have occasionally obtained a few colonies of this micrococcus in my 
cultures from the contents of the stomach and intestine of yellow-fever 
cadavers, and in one case (case 8, 1888} I obtained it from the liver kept 
iu an antiseptic wrapping for 48 hours. lu this case it was associated 
with staphi/loooceua pyogenes aurait. There is no reason to believe that 
it has anything to do with the etiology of yellow fever. My researches 
show that it is a very common organism upon the surface of the body 
of patients iu the hospitals of Vera Cruz and of Havana, and quite as 
common in cases not having yellow fever as in those sick with this dis- 
ease. Iq Brazil, in 1887, my friend Dr. Qoes obtained it in a culture 
from blood drawn from the finger of a yellow-fever case in the small- 
pox hospital. My inference then was that its presence was accidental, 
and due to contamination of the drop of blood while collecting it; and 
I believe this to have been the case wheu it has been present in Dr. 
Finlay's cultures from blister serum. In a case of brain disease, and in 
a case of skin disease, iu which Urs. Finlay and Delgado applied blisters 
and collected serum by their nsnal method, I obtained this micrococcus 
in Esmarch roll-tubes to which thia serum had been added. These 
cases had not been associated in any way with yellow-fever patients, 
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and the bliBter serum was collected at my enggi^Rtion aa a control ex- 
jienineiit, inasmncli as I>rs. Fiiilay and Delgado liod obtained this uiicro- 
coeous Id their "mosquito caltiireH," and in blister aerum from yellov- 
fever cases. Its abseuce in cultures (rom tbo blood iu a large scries of 
cases fully supports the inference tbat its occasional presence in blood 
drawn from the linger, or in blister serain, is due to accidental voQtami- 
Datiou from the surface of the body or from the atmosphere. 

Dr. Finlay himself, when I left Havana last year, had about given np 
the idea that this tetrageiiUH is the cause of yellow fever. This is shown 
by the following letter from him: 

Havana, Juguil SO, 1889. 

Mr Deak Doctor: 1 Head yoii a copy of tlie r^umj of our inveBtigntions during 
the joar, May. ldS8-'8D, whicU Dr, Dulgado and luysolf preeeoted at tLe begiiiniag 
of the year. You will sue that we did not claim to bavo demoattraied that our " tetra- 
geaaB" was (he actual genu of yellow fever, but morely that in our rocnnt iDTeatiga- 
tions, carried out with uietbudB wliich we deemed to be reliable, we had agala foiiud 
the same microurganUin iu yollow fever finger blood and iu blister stiruai, and also 
in oadareric products of two yellow feTer autopsies. We likewiMe expressed tlio hope 
that yon would uudsrtako comparative l' x peri men ts in order to determine, first, 
whether it was a fact that by the culture methods which we had ilcscrihed oor 
tetrogenus could bo deuioostrated in most of the products cullected during life from 
yellow fever patieuta, atid, seeoud, whether that microurgauism is exclusively Found 
in Hiioh patieuta. 1 am aware that the reaults of three sauiples of yellow lever blis- 
ter serum and seven samples of blister serum from acclimatud sabjocts have given a, 
negative answer on the second point. Yet lean not wholly divest myself of the sus- 
pioion that the greater IVequeucy with which we have found the tetrageniis in our 
yellow fever cultures (froui material collected during life) may have some signifi. 
cauce,evBUBduiUti:ig, as I do, that before auy etiulugical importauco can be claimed 
for it quite a number of serious objectionH would have tu be encountered besides 
sbowiug that it is not to he found iu loaalities where yellow fever is unknown. 
I am, my dear doctor, yours, very faithfully, 

Caulos Finlay. 

tir. 0. M. Sternokrg, U. S. Army, 

Hacatia. 

Finally, I may say that this " tetragenna" is comparatively large, and 
con8|)icnou3 by reason of its grouping in tetrads, and that it is promptly 
stained by the aniline colors. It should therefore be tbund in my sec- 
tions of the various organs if present iu the blood of yellow fever 
patients. It has uot been found in the numerons sections made from 
forty cases in which I have made autopsies iu Havana, unless possibly 
the cocci found in a single case in sections from the kidney (case 10, 
188i) are identical with Dr. Finlay's tetnigenns. As remarked in the 
account of Dr. Freire's coccus, such identity ean not be established by 
microscopic examination alone, and the question, which is of little im- 
portance iu view of the facts stated, must remain uuauswered, 

Bat one thing is very e^ident, and tliat is that the researches of Dr. 
Finlay give no support to the claims of Freire, inasmuch as the micro- 
coccus which has especially engaged his uttontioti is entirely diffei-eut 
Irom that of the Brazilian iuvestigator. 
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THE BAOILLUS OF DB. PAUL GIBIElt. 

(BuciHan Icpina lathalin, StenibtTg, } 

Dr. Pfiul Gibier, a Frencb bacteriologist, went toCiiliii in tlieauhimii of 
1887 iu tbe expectation of fludiug the yellow fever microbe uf Ur. Fi-eire, 
^lio Lad S2)cnb some time in his liiboratory in Paris. This ia sbowu, as 
Well as his failure to realize tliis expectation, in tbe following commnni- 
catiou made by liim to tbe Freucb Academy of Sciences: 

Havan*, Janiiart/ 22, 18B8, 
At the oommeDoeineDt of the j'ear 1897 Dr. Dotiiingos Fruire, prolessor hi the fnu- 
ulty of medicine of Rio de Juiieim, camii to I'liria in order to preaunt to the sciontilio 
public hiB BtuflieB upou yellow fever, M. Froiro was presented to me liy Dr, Eolioiir- 
^euu, who had studied tbiH muliidy with liim iu Bnidl. The Uhuriitory uf coupont- 
tive pfttliology of the niUEeiim was opened to these savauts, who roaninod the experi- 
montH, the resalta of whieh hail previously beeu published by M. Frelre. I wob re> 
qnoatod by Dr. Freire to exaoiiae the oalturos which he bad brought 'with liini, and 
to treat, them by the new haateriulonicitl DiothodH, which had not yet Uoeu npplied In 
hiH ruaonrohea. After these iuvestigatioaa, made In couimon, M. Trolre had tho kind- 
ness to aawicintp mo in a ooramunioatlon made in his own name and that of Rehonr- 
gnon to tho Ao.idemy of Soienccs dariug tbe mouth of March, 1887. 

Since, and as a iiaiilt of this communication. I received from the miuistorof pnhlio 
instruction the mission to go and "atndy yellow fever in tlio uouutries where it pw- 
valla buhi tually, and the prophyliiotic mcitsuros which may ho opposed to this malady," 

Dr. Gibier arrived iu Havana in November, 18S7, and proceeded to 
make bacteriological researulies by approved methods, the results of 
which be annouucus as tbilows in the commuDication from which we 
have quoted ; 

linulli ohlttiHrd, — I am nhli/;eil to ooiifess here, however mnch it may oost nie, 
thivt my results ooutradict in an nbanlnto miuiner the facts advanced by M. Damiu> 
gos Fruln.', from whom 1 have the regret, hb welt as the duty, to separate myaslf. 

The Mood.— la a great number of pvaparationa, fresh or colored, it has been impos- 
sible forme to verify the presence of microurgaulBms. The cultures repeated a great 
namber of times remained sterile. * * ' 

Tho nnmerons aoutiona which I have made of the different viscem have aUo failed 
to ahow uie tho pieaence of microbes. 

Having convinced himself that neither the micrococons of Freire, nor 
any other microorganism waspresentin the blood of yellow fever patients, 
Dr. Gibior turned bis attention to the micraiirganisms present iu tho 
alimentary canal, and isolated from tbe contents of the intestine of one 
or more cases a liquefying bacillus to which be was inclined to attach 
especial importance, 

Dr. Gibier kindly placed iu my bauds a culture of this bacillus upon 
my arrival in Havana in tbo spring of IS.'^S, and I have bad it in cou- 
Btant cultivation since that time, and have made numerous inocniatioua 
into rabbits and guinea pigs which show that it is pathogenic for these 
animals. 

Bat my extended researches give no support to the supposition that 
it ia coucerued in the etiology of yellovr fever. In a large majority of 
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tny cases it haa not lioeii prcBC^iit in ciilMires luntlu from tlio contents 
of tbe Btomach and intestine ol>tiiiui>J |>os^ulo^tcm, or from the alvinc 
discharges obtained during tbe life of tlie |)atieiit. 1 obtained it in 
comparatively small uiimbers in tlree out of ten cases in wliich I iuad(^ 
aatopsies in Havana iu 1S88. 

Admitting to uijself the possibility tUat the speciBc germ of tbe dis- 
Bcaae uiiglit be absent, or only occoaioually jireseut, in the contents of 
the intestine obtained )K)st-mortcRi, although present at the outset of 
au attack, I devoted myself especially to a search for this bacillas in 
the feces of yellow fever patients during my stay in Decatur, Ala- 
bama, in the autnmn of 1888. The result of this research was to show 
that liquefying bacilli are not numerons in the alvine discharges of the 
sick, and that the bacillusofGibier was only present in alimiteduumberof 
cases and in comparatively small numliers, Another liquefying baccil- 
lus, o, was found more frequently, but not with sufficient constancy to 
give support to the belief that it bears an etiological relation to the 
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Again, iu my extended researches in Havana during the summer of 
18S9 I have only encountered this bacillus in my cultures from the 
stomach and intestine in a limited number of cases. 

I give below some of my notes with reference to the presence of 
liquefying bacilli : 

Julopsy No. 14 {No. 1 of 1889). — "B coli commnne iu auaiirobic Bud Bi>rol>ic cultnre 
from atomaoh and ioteatme, no liqaefying coloaies." 

AHlopsy No, 15. — "NoliqnefjingooloDiesiQcallureBfi'om iutestine, Afewlii]nefy- 
iDg colotiiea in Esmarch roll tube No. 1 from stamooh. L-iqueyiugbacillnB with large 
oval eud apore iu aiiaeroliio Esmarch tube fxom intestine." 

Autopiy No. 16. — "Liquefjiog baoilluu (Bacilluu o Deuatui) in gelatine Esmarch 
tubes irom atomuch and iDteBtine." 

Anlopsy ^0- 17- — "Cultures from inteHtme, Laoiliusa and a single liquefying colony, 
not Qibier'a baciHua." 

Autopsy No. 18. — No remarlia made with refeienoe to liguofyiDg bacilli, which Indl- 
oatea tbuir abBeuce. 

Aatopiy No. W. — " No iiquefjing colouiea ftom atomuch or inteatiae at end of 24 

Auiopsy No, SO. — "Bacillua g," (Gibiet'a bacillus). '' Obtained from intostine. Eb- 
march roll rubes No. 1 and No, 2 both liqiieSed at end of 24 hours." 

Aalopnj/ No. 21,— " Gelatine Esmarch No. 1 from intesliDO liquefied iu 481ionrs; ba- 
cillua »e" (quite different from Gibier's). 

Autoptiet Noa. 22 and '23, — No notea, iudicatiing abaence of liquefying bacilli. 

Autopiy No. 24. — " Gelatine Esmarch roll tube No. 1 liquefied in 24 hours ; No. 2 on 
third da; ; hncillus g." 

Iu this case Gibier's bacillua was present, but in coniparatiYelf am all numbers, 
because Esmarch tube No. 3 of the aeriea did not contain an; liquefying colouiea. 

Aulopsfi No. 25. — "No liquefaction of gelatine Esmarch tubes from iuteatine." 

Aatopuji No. 26. — " Doubtful case, diagnosia not supported by the pathological ap- 
pearances ; excluded." 

Autopes No. 27. — "Liquefying bacillus iu gelatine Esmarch tube No. 1 from intea- 
tine." What bacillua was not determined, 

Autopii/ No. 'in, — "No liquefying colonies iu golatiue Eamarch tubes from InteB- 
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Aiilopiy Xa. 29, — " Gelatins Eaiiinroli InboNo. 1 liqiiefted iiiSTi lionrH;8iiiglRoo1iniy 

in No. <J; No. 3 contniiia tinnliqiierjjug colmiltta only. Thu liiiiit'ryijiglianiUiis iim- 

sent ia bivcillua jr." (Gibier). 

Jutopig Xo. 30. — "No liqnefaotion of Esniareli tnbes from intostiuo in 48 bonrs," 
Autopig No. 31. — " No liquefaction of golabino Esmarch lulies from iDtoatliie at end 

of 48 boil ra." 
Autaf^ No. 33, — "No liquofuotion of Esinaroh tubes from intestinii in 4S linurB." 
AuUiptji No. 33. — " EBDiarch tube No. 1 from iiitestiiio uoutuiiia liqnoiyiug colonies 

at end of 4tibourB; bacillus 0; uone in tubus Noa. 2 ami 3, wbiuh coutalu theooloD 

bauillus." 

Thtise notes from twenty Buctieasire cases will suffice tn show what 
ban already been stated, viz: tbat this bacillus is only exceptionally 
present, and wlien present is in comparatively small numbers. Wo are 
tliererore obliged to exclude it from consideration I'rom an etiological 
point of view, 

I may here say that in my cnltiirea made directly from the pure cul- 
ture wbicli Dr. Gibier placed in my hands, and from the intestinal 
contents of cases in which I made tlio autopsy, I have never seen any 
formation of black pigment such as Dr. Gibier described in his first 
commnuication to the French Academy of Sciences with reference to 
the bacillus under consideration. 

The morphology of Gibier's bacilliiB is shown in Figs. 1 and '1, PI, iv. 

It is an actively motile bacillus with round ends, which varies con- 
siderably in length, being sometimes short oval, and again, in the same 
culture, long oval; or it may grow out into a llcxible filament of con- 
siderable length. In recent cultures the bacilli are often united in 
pairs, and are deeply stained by an aqueous solution of fuchsin, or 
methylene blue; in cultures which are several days old, or in recent 
cultures when the stained preparation is washed in alcohol, the ends of 
the rods are commonly more deeply stained than the central iMjrtion. 
My photomicrograph is from the surface of an agar culture 13 days 
old, and shows some of the bacilli of recent development deeply stained, 
while others in the same field are but faintly stained. 

This bacillus liquefies gelatine, as shown in Figs, fl, 6, and 7, PI. iv. 

At the end of 24 hours, at a temperature of 20°, to 22° 0., there is an 
abundant development along the line of puncture and commencing 
liquefaction at the surface. Later the liquefaction is funnel-shai>ed, 
and there is an opaque white centra! core along the line of puncture 
with liquefied gelatine around it. Liquefaction progresses most rapidly 
at the surface, and in the course of 3 or 4 days the upper portion of 
the gelatine, for the distance of half an inch or more, is completely 
liquefied, and an ojtaque white mass, composed of bacilli, rests upon 
the surface of the unliquefied portiou. 

In gelatine roll-tubes the young colonies upon the surface are trans- 
parent and resemble somewhat small fragmeuts of broken glass (see 
Fig. 3, PI. IV); later liquefaction occurs rapidly, and the colonies are 
as seen in Fig. 4, PI. iv. Deep coloaies iu gelatine roll-tnbes or at the 
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bottom of gelatine stick-caltures are spherical, translaoent, and of a 
pale straw color. 

Upon the surface of nutrient agar it grows rapidly, forming a rather 
thin, translucent, shining, white layer, which covers the entire surface 
at the end of 2 or 3 days at a temperature of 2(P 0. (See Fig* 3, PL xx.) 

Upon potato the growth is rapid and thin, covering the entire sur- 
face, and is of a pale yellow color. 

This bacillus grows at a comparatively low temjieratnre, and its 
vitality is not destroyed by exposure for an hour and a half in a freez- 
ing mixture at 16o 0, below zero (6° F.). 

Decided growth occurred in a stick culture in gelatine exposed in 
Baltimore during the mouth of January in an attic room (January 7 to 
29). During the 22 days of exposure the highest temperature, taken at 
9 a. m, each day, was ll^ C, and the lowest, 2^ C. At a temperature 
of 10^ to 20® O. development in a favorable culture medium is rapid. 

There is no evidence that this bacillus forms spores ; cultures are 
sterilized by exposure to a temperature of 60® 0. for 10 minutes. 

Coagulated blood serum is liquefied by this bacillus* It retains its 
vitality for a long time in old cultures, having grown freely when 
replanted at the end of a year from a hermetically sealed tube contain- 
ing a pure culture in blood serum. 

My experiments on animals are given below in tabular form : 



Animal. 



Babbit. 



Do. 



Do...*«>> 



Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 



Ko* 



11 
2t 
28 
29 
30 
31 
32 
35 
46 
52 
53 
55 
50 



Si^e. 



Very small.. 

• • » • U V • •••••! 

• • ■ • Uv • •••••■ 

420 grams... 
425 grams... 
420 grams... 
400 grams... 

Largo 

Small 

— do 

Large 

Small 



Date. 



1888. 
May 28 

Angt 16 

Aug. 16 



Aug. IG. Cavity of abdomen. 



Ailg. 20 
Aug. 20 
Aug. 20 
Sept. 4 
Sept. 11 
Sept. 24 
Sept. 24 
Sept. 27 
Sept. 27 



Where ii^jected. 



Cavity of abdomen . 



Subcutaneous. 



• • « • Uv •••••A ••«••■*• 



Subcutaneous 



.ao 



do 



Cavity of abdomen . 

— do 

do 

do 

— do 

— do 



Amount. 



^ cc. bouillon 

culture. 
3 CO. bouillon 

culture. 
6 CC. bouillon 

culture. 
3 CC. bonillon 

culture. . 
,..do , 



10 CC. bouillon 

culture. 
6 cc. bouillon 

culture. 

2 cc. gelatin 
culture. 

4 cc. gelatin 
.culture. 

3 cc. gelatin 
culture. 

...do 



2J cc. gelatin 

culture, 
li cc. gelatin 

culture. 



Resnlt. 



Recovered^ 
Do. 

Found dead at e&d 
of 16 hours* 
Do* 

Died at end of 48 

hours. 
Died at end of 2 

hours. 
Found dead pt end 

of 20 hours. 

Do. 

Found dead at end 

of 4 hours. 
Died at end of 3 

hours. 
Died at end of 4| 

hours. 
Recovered. 

Found dead at end 
of 20 hoars. 
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720 grams. 
tW gruns. 



t,T!>OgniiD«. 
3,oaOgnui 



1, 7AD gnuns. 
I. lis gntmi 
1,<I1G gran*. 






Deo. S 

Duo. IE 

Dea. IE 

Deo. 20 

D«J. !8 

Deo. IB 

Jan. 2 



CiTilyof Bbdomcn. 



Ituic. 



ciiltliro. 

lia enlture. 
1 cu. guliitin 

1 CD. gelittiu 

GUltUK. 

...ilo 

1 CO. geLKln 



>■ boutL 



. CC. gtllLtlD 
I DC. bouUlDD 



Died Ht •! 

Iionn. 
DIud in 3 bi 
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AnlxutL 


Na 


Si». 


Uita. 


Wlure lniiwtBd. 


Aiiuiant. 


R«.ull. 


Qntawplg- 


13 

n 

33 
1 




Aug. 18 

SeptST 

S»l>(. IT 
Aug. 113 

AOK.3S 

Aug. as 


CfttitjcrfabdoiDaii 


8 «. EtUU- 

ooltnre. 
2 <^. g.UU. 

otiltam 

....do 

S CD. iBXlUon 

cnlturv. 
t DO. boniUoD 

enltans- 
....do 


Died noit unniing. 








liiiaiilt netcatiTe. 
















.-.ao 
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These experiments sliow tbattliebacillusofGibier is very pathogenic 
for ralibits when injected into the cavity of the abdomen in quatititica 
of 1 cubic centimetre or more, that it ia less patliogenic for guinea-pigs, 
and is not pathogenic for white rats when injected snbcutaneously. 
Gelatine cultures seein to possess more intense pathogenic power than 
bouillon cultures, and cultures from the blood of an animal reuentlj 
dead as the result of an iuocculation are more potent than those from 
my original stock which had not been passed through a susceptible 
animal. 

The mode of death in rabbits is quite characteristic. A couple of 
hours after receiving in the cavity of the abdomen 2 or 3 cubic centi- 
metres of a liquefied gelatine culture the animal becomes quiet and in- 
disposed to eat or move about. Soon after it becomes somnolent, the 
head drooping forward and after a time resting between the front legs 
with the nose on the floor of its cage. It can be roused fi-om this con- 
dition, and raises its head in an indiffereut and stupid way when pushed 
or shaken, but soon drops off again iuto a profound sleep. Frequently 
the animals die in a sitting position with their nose resting upon the 
floor of the cage between the front legs. I have not seen this lethargic 
condition produced by inoculatiouH with any other microorganism. 
Convulsions sometimes occur at the moment of death. 

The time of death depends upon the potency of the culture and its 
quantity as compared with the size of the animal. 

With a full dose of 3 to 4 cubic centimetres of a liquelied gelatine 
cnltnre death commonly occurs in from 3 to 7 hours. 

The rapidity with which death occurs when a considerable quantity 
of a liquefied gelatine culture is injected into the cavity of the abdomen, 
and the somnolence which precedes death, give rise to the supposition 
that the lethal effect is due to the presence of a toxic chemical substance, 
rather than to a multiplication of the bacillus in the body of the animal. 
And this view is supported by the fact that animals frequently recover 
when the dose admitnstered is comparatively smalt, and especially 
M'heu it is injected subcutaneously, I have made a few esperimeut^ 
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with cultnres steriliaed hy beiit for tbe purpose of testing the trntli of 
this supposition. Tbe results are giv«n below: 

Seplcmbei'l, IR8S. — Injected stiboiitaneniisly into rabliit No, 34, 15otibic centimctTos 
Bterili zed boil ilia II onlturoofGibier'B bacillus. TumperBturu nt 11 a.m., before inoaa- 
Iiition, 102.C'' ; temperoturent 1IJ::)0, after iuooaUtlon, I03.SU; nb 3 p. lu., 104.3° ; at 4 
p.m. ,105.8"; at6p. m,,10fi°. 8eptaiuberi!,9a,iu.,teuipei»tii[e 104". Animiil appcnra 
well. ReBult Qej^ativo eioept for tbe rise of temperature noted, 

SupUmber fl, IS m. — Injected into cavity of alxlomen of small rabbit (vreight 400 
);raiiimeB), 5 cubic oentiinutrOB titerile gelatine oultiire of Gibier's bacilhiB. Fonnd 
dead Sopteinbur 8, at S a, m. Livet dark-colored; atoniacb, gpleeo, and intcaliue 
normal. 

Seplembv- 4. lt:30 a. m. — Iiijeated Into oavit; of abilomen of rabbit; No. 35 (wei)|!bt 
400jjraminBH),'JoubIo centimetres sterilized gelatine oullureof Qibier's baoillnB, Re- 
eult De^ative, 

December 20, 1888.— Injected iuto oavity of abdomen of robbit 6(i (weight 972 
grammes), 4 cubic continietrea aterilized gelatine onltnre of Oibier'a baoillna, at 10 
a. in. Temperature before iujectioa, 101° F. ; tuioperature nt 1 o'clock, 101"^. At S: 30 
p. m. injected a second dose of 5 cnbic centinictrsB aterilized culture iuto cavity of 
abdomen. At 3:30 the animal is somnolent. At 4: 30 p. m. injected 4 cubic ceutl- 
ntetrea of same culture ; temperature at 4: 30, 100.5'-'' V. At 5 p. m. tbe animal aeeiua 
feeble and aomuoleut', temperature at ({ p. m., 102.'^". December 21, 10; 30 a. ni., tbe' 
animal seeniH liotter. Injected into carity of abdomen & cubic centimetres of tlio 
same sterile gelatine culture, December '29, tbe animal remains in good bealtb and 
was injected in tbe cavity of tbe abdomen witb 1 cubic onutliuetre liiinelied geliitine 
culture, not sterilized, to teat protective value of previous iuoculations. Result uf 
injection negative. 

My time having been fiilly occupied witb other experimentiil work I 
have not yet followed up this experiment upon the protective value of 
iuoculatious with sterilized cultures, but infer from tbe above experi- 
ment tliat tbe result of a careful experiineutal inquiry would escabiish 
tbe fact that a certain degree of immunity, at least, may be eoufeired 
by inoculations with culture fluids sterilized liy beat. 

The temperature of rabbits which receive a lethal dose of a culture 
of this bacillus falls below tlie normal sometime uefore death. This is 
shown by the following notes : 

Augutl W, 10:45 a. m.— lujected suboutaneoiuly into rabbit '.ii (weight 420 grammes), 
oubio oentimetces bouillon cnlture of Oiliinr's bacillus, Temperature Jnsl before 
iqjection. 102° F.; temperature at 12 o'olook, 103°; at 1 o'clock, 103°; at 4 o'clock 
p. m., 99°> Aiiimal appears feeble and dull ; temperature at 6:15 p. m,, 90°. Found 
dead next uiorniug. 

Septemitr Zi, lOulO o. nt.— Two Rinall rabbits, Nns. 51 and 53, injected in cavity of 
abdoiuen witb 3 cubic centimetres liquetied gelatine culture of Qibler'a bacillns. 
At 12:30 both animals are very lethargic Bodsoninolent; temperature In rectum, 9i)°; 
temperature at 1:30 p.m., 05*^. One died at 1:30 and one at 3 p.m., both In oonvut- 

Janiiary 15, IHSO, 10:30 a. m. — Injected into cavity of abdomen of rabbit No. 36 
(weight 1,735 grammes), 3cubic centimettes 1) ijueflnd gelatine onltureof Glbier'a bacil- 
lus. At'^p.m. the animal islethargioj temperature, iKI.S'^ F. ; temperature ut2:45 
p. m., 'M^. Died in convulsiouB at 5:30 p. m. Temperature Immediately after death 
in rectum, 96°. 

January 15, 1889, 10:30 a. m.— Injected into cavity of abdomen of rabbit No. B8 
(weight 1,770 grammes), one-half ofa cubic centimetre 6«laU'nec\i\.\.(«e'\«iKSA'tta^At'«a- 
feces 56, Decatur (Glbier'a baoilluH) 'I'omperntaTe n.\. 'i ^-wv- AMl-l^^ \ "■a\'i'>>™K*'^ 
Tempentan Mt a<5, IB.50. D^Lng at 6;30tt.iii. ; tem\»tfc^>'«^i^-^- 
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In all caaes iu wliicli doatli ocuurH, eveu wlieu bat a few hours bava 
elapsed since the iiioculntiou was iua<le, I have recovered tbe bacillus 
iu cultiirea made from blood obtaiimd from tbe heart or the interior of 
tbe liver, and, as stated, these cultures appear to bave a greater viru- 
lence tbau those not passed tlirongh the rabbit. 

In sections of the liver and kidney stained with LoefHer'a sohition of 
methyliue blue the bacilli are sa;n, and are oft«n iu rather long jointed 
fliauieuta. 

INJECTIONS INTO THE INTESTINE. 

Upon my return from Havana iu 1888 I admitted the posBfbility that 
this bacillus might have an etiological relation to yellow fever, allbuagh 
my culture experiments in 10 cases had only demonstrated its presence 
in the contents of the intestine 3 times. I therefore made a variety of 
experiments with it, and among others tbe following: 

lforemha-'i7, 1888, 3j). m, — Injecteil into lameii of intestiue (if dug No. 2, email 
tilack and tau, 2 oubio ceutioiutres lK|iielied (relntine uulture of Oibier's biicillitii. 
-Auimal died of peritonitJa frooi tlie opcirutiou at cud uf 36 boura; liver and kidney 
normal. 

2/ovemier'27, l&%.~~Injected into Inmen of ioteatiuo of dog No. 4,2 cnbic centimetres 
ItqaeBed gelatiiio onllure of Gibiei'a bacillus. Temperature takoti for 8 days ebowed 
no notable de|iarture from the normal, and tbe animal made a good reuovery. 

December 4, 18SB,— Injected intolumeu of iatestiueof dog No, ■'i, Scubio centimeters 
liqnelied gBlatine culture of Gibier's bacillns, Temperatore taken far 7 days showed 
no notable departure irum the normal, and the animal reaiaiiied well. 

Dtcember 4, 188H.— Injected intoliiinon of iuteatiiie of dog No. 6, 'icobic centimetres 
liqaetled gelatine culture of Gibier'H bacillus. Temperature taken for T days showed 
uo notable departure from the normal, and the animal remained well, 

Deeernber lS,lH8f, — InjeotcilintolnmeD of intestine of rabbit69( weight T'JOgranimos), 
one-halfofacabio centimetre liiinefledgelatinecultnreofGiUioc's bacillns. Tbe result 
wasnegative. On the 39th of December 1 cubicoentimetre, liqeulieilgulatineciilturo 
was injected beneath the skin of this rabbit.. Tbe animal was found desil next morn- 
ing, still irarm ; diffuse celtutitis from point of inooulation ; stoniaah and inteHtina 
enormously distended with gas[ spleen slightly enlorgod; intestine glned together 
and to walls of abdomen by odbesionH at point of previons operation. 

Deeember IS, 1H88. — Injected into Inmen of intestine of rabbit No. 70 (weight 720 
grammes), one-half of a onbic centimetre liijnefied gelatiue oultnreof Gibier's bociUns. 
Buanit uegative. 

Tbe pathological appearances observed in rabbits which succnmb to 
a lethal dose of a cnltnre of this bacillns are not very marked; tbe 
spleen is sometimes enlarged, but otherwise the abdominal viscera ap- 
pear to be normal. When the injection is made snbcutaneonsly a 
diEfuse cellulitis, extending from the point of inoculation, is frequently 
observed. 

THE BACILLUS OF LACEEDA AND BABES, 

In 1883 Dr. Lacerda, of Rio de Jaueiro, having discovered what he 
believed to be microorganisms in the liver and kidney of yellow-fever 
cases, sent some oftlie material to Paris, to Dr. Babes. This bacteri- 
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ologist demo II St rated tlie proseuce of a microbe iu tbia material aud 
described it as follows ; 

TUfl fttaiiiuiits Bii[>eaT united and bomogeneons with nn amplifl cation of (SOD diamD- 
terx, but with a lii(,'b power, oiie-tirolflh houi.im., or No, 12 of Vorick (wbioli oorre- 
Hpouds with ths DDe-eiglitemith of Zuibh), udo can ogsiire hlmaolf that tliese HlanieDta 
are coiiipOHodof elliptimU gniiiia, almost aylindrical, arraogodin pairs, formiug little 
groups in wiiich the)- aro unjtad hy an iuterniadiary palo substance. The (llamentg 
are tbiia ooDipoBed of dipIoaocDi, or, if one nishea, of very ahort roda with teruiiual 

Dr. Laocrda has described tlie orgauism referred to as iu fllameDts 
which branch diohotomously, and believes this branching to be a cou- 
Btaut and distinctive characteristic of the iiarasite, which he ai^oepts as 
the veritable yellow-lever microbe. He is without doubt mistaken. 
The apparent branching of the filaments whiuh he has described aud 
drawn, and which he showed me in some of his preparations at the time 
of my visit to Kio, is due simply to the accidental juxtaposition of the 
toruJa-like chaiuB. lie is also mistaken iu supposing that this organ- 
ism is ouly to be satisfactorily demonstrated by Oram's method of 
staining. My friend, Dr. Goes, shared this belief at the time of my 
visit to Rio, but I demonstrated to bim the facility with which the 
organism may be stained with a solution of methyline blue, upon sec- 
tions which he made for me from material in Dr. Lacerda's laboratory. 
Since my return to Baltimore I have made numerous sections from the 
same material, and find no difficulty in staining the organism present 
in the tissues with methyline bine or with fuchsin. 

Babes himself has renounced the idoa that this mioroOrgauism bears 
an etiological relation to the disease under consideration. Id the seo- 
oud edition of " Les Bactcries " he says : 

Since these researohes we have had the opportnuity to oxamiue several sories of 
tect ions from yellow fever. First, the liver and kidney of two individuals dead from 
this malady, collected bj Dr, Alvarez, were examined in the laboratory of patholog- 
loal anatomy of the faculty of Paris, wlthont any bacteria having been found ; ae<^oni], 
material from three oases of yellow fever whiol) Koch was kind enough to coiiAdu to 
oneofuB. Id theso la«t throe oaHcs, notwithatanding the most scrupulous research, 
and not withstanding the advice of Kncli, it tvaa impossible to find the litLlo ubains 
in the brain, the kidneys, the liver, and the Bpleen. We must suppose, then, that iu 
yellow fever, as in other infeottons maladies, micrnbes are ouly fouuil in the paren- 
cbymattius organs in certain cases, and uut in all. The ([nestiun whuther those mi- 
crorirganismii really oonstitate the caase of tLo malady, or simply a complication, is 
coQseiinently not resolved. 

The fact that this microiirganism is not present in the liver and kid- 
ney of forty cases in which I have made autopsies iu Havana, is ample 
evidence that its presence iu the material from Dr. Lacerda's laboratory, 
which was sent to Babes, was accidental, and bore no relation to the 
etiology of the malady. 

I shall submit, in connection with tbis report, a large series of slides 
showing thin sections of these organs stained by methods which demou- 
Rtrate the presence of this bacillns iu matetiaV cfl\\\a;\\v\\\%"\'^ N -jikv^sw. 
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microorganisms are present in some of those cases and have been re- 
ferred to elsewhere, but neither Dr. Councilman nor myself, after a care- 
ful Bearcb, bare been able to find this bacillas in chains in the numer- 
ons sections examined by us. I shall snbmit at the same time a number 
of sbdes stained by tlie same methods, and showing thin sections from 
material brought by me from Dr, Laeerda's laboratory belonging to the 
cases in which this bacillus was first found, and in these the bacillus is 
well shown. There is, therefore, no question that its presence wonid 
have been demonstrated in sections from my Havana mat«rial stained I 
in the same way if it were really [iresent. ' 

I insist upon this point because Dr. Frank Billings, in a letter dated 
March 6, 1889, published in the "Medical Register" of Philadelphia, 
states that he has found this bacillus in material iVom seven ca^es. 
He says : 

Suffice it toaay that each lias beon oBrefally examiDed, and in each the uimBDrgnn- 
iam Tonud as deBcribed lij me, March last, and in the Rofiiater last year, aud lieacriUed 
bj Babes iu 1885. and in only one Hpecimen is theriiitn; pollution, Bud that butHli^bC, 
of a few specimeDB of a large baciltua. 

Dr. Billings obtained his material through my friend Dr. D, M. Jlur- 
gess, of Havana, and it so happens that the material from two of the 
six cases sent him by Dr. Burgess was from autx)psie3 made by myself 
at the military hospital. At Dr. Burgess's request I permitted him to 
take material for Dr. Billings at these two autopsies which he assisted 
me in making. At the same time I preserved material in alcohol and 
in sealed tubes for making cultures, as was my practice. 

The two oases referred to are those given in Dr. Billings' list as fol- 
lows: 

6. Soldier, died of yellow fever iit military buKpital, Havana, June 3, ISSt^. 
Autopsy 5 hours after death. 
6. Soldier, died on June G, 188^. Autopsy ;] hours after death. 

These are the two last autopsies made by me in Havana, in ISSS, and 
are numbered in my list 9 aud 10. My notes of these cases are as fol- 
lows: 

Autopsy No. 9, Jane 3, 1888 : Soldier in military hospital ; sick 5 days ; antopgy 5 
hours after doalb. Collected material from liver, kidney, stomach, and iuteutiiie, 
blood from heart, and urine from bladder. Numerous coloniesof bacillus a developed 
iu cultures from blood, liver, urine, and kidney. 

Autopsy No. 10, May tJ, 1888 ; Soldier in uiilitary hospital ; sick 5 daya ; autopsy 1 
hour and 40 minutes after death. (Dr. Biirgcaa is mistaken in giving the time as 3 
hoars.) Collected material from liver, kidney, stomach, and intestine, blood fri^m 
heart, and urine from bladder. No development in cultures from blood, liver, kid- 

Since my return from Cuba numerous sections have been made from 
the material preserved in alcohol from these two eases. These sections 
have been made by myself, by my assistant, Dr. Emilio Martinez, aad 
by my frioud Dr. James E. Eeevos of Chattanooga. 
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Tbe sectioiiH from case 9 show the same bacillna which was demon- 
Btrated to bo present in great numbers in the blooil, liver, ami kidney 
by my cnlturoa made from fresh material. This is my bacillus a, wliich 
by a careful research I have shown to be identical with the bacterium 
ooli comvmne of Escheneh. 

Aa stated elsewhere, this is the microiirganism which is most fre- 
quently present in yellow-fever tissues, as shown both by tlie culture 
method and in stained sections of material preserved in alcohol. It is 
longer than the Babes bacillus and is not united in chains. No doubt 
Dr. Billitigs found the same bacillus in his material from the same 
case, for it is preseut in very great abundance and is easily stained by 
the usual methods. 

In case 10 my cultures gave a negative result, but in my sections 
from the kidney and in those mounted for me by Dr. Reeves there is 
present a micrococcus. This is au exceptional case in this regard, being 
the oidy one in which I have encountered micrococci. They arc present 
fti some of the sections only, in masses blocking up the capillaries. 
Dr. Billings seems not to have found them, as he says "iu only one 
specimen is there any pollution, and that but slight, of a few specimens 
of a large bacillus." 

Dr. Billings goes on to say : 

Fiirthermnro, the orgnoiBni is in the blooil in eTcry section and in great unmlhers, 
evcrj aDtbority to the cuntrnry. Now I do hold, also u^ainst all coutraitiotiuii, that 
in Bucli a diseaaa aa yellow fovor, where one finds one organism clobely and Bliarply 
ill many sectiaiia and all parts of these sections, and in all Ibese (loctious hnt two 
specimuns of another, that tliat orKauistn is the cauw of tbe disease of which tbe 
indtvidaal (lied. Here we have Beven " undoubted cases of yellow fever," in wliicb 
tbia ODQ oTgnniam is present in immense nnmbers, so plentiful that I boldly nay it ia 
want of teohnioal ability both as hact«riologistH and niiorosoopislB that othera have 
not found thorn. I will say further, that it ia the same organisui recently seen by 
Dr. RccveH, of Teuuesaeo, but where his material came from I do not know, but I 
have one of his glides. 

Is it then want of technical ability that has prevenled Babes from 
finding a bacillus, first demonstrated by him iu the Kio material, in 
other material carefully searched in order to confirm his discovery 1 I 
have already quoted what he says, but re^teat the quotation : 

Siuce thesD researches wo have had the opportunity to examine several aeries of 
teotions of yellow fever; first, the liver and Itiiluey oftwoindividaald dead from this 
malady, collected by Dr. Alvarcx, were examined ia tbe laboratory of Putbological 
Anatomy of tbe Faculty of Paris, without any bacteria baving been found; second, 
material from three cases of yellow fever wbicb Koch was kind enough to coiilide to 
one of US. In tbean last three oases, uotwitliatanding the advice of Koch, it was 
impossibteto find tbe little chains iu the brain, the kidneys, the liver, and the spleen. 

I may refer here to my researches prior to my visit lo Brazil, and 
quote from my previous report: 

Desiring to supplement the observations ntode in Havana, iu 16T1>, by further ru- 
Huarohes, 1 wrote to luy friend Dr. Duniet M. Unrgess, of Havana, some timo dux'i.xi% 
thoBiioimer of 18S4, reqnosting him to obtain tot me wnaW Tj\wie»o^'^'^'«,"^\&««''^-. 
4067 12 
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and etoniocb fruiii one ur mora typical case* of yellow fever. I made it &ti ess<<ii(iul 
condition that tbo aiitoiHiiciislioiild lie ninde witLln aii boar or, at the ouCaiile, two 
lionra after ilcalb,8u that tbereiiiiglit beuoiiuPHtionof )H>st-Diortem cbsngeH. 6inBll 
pieces of the organa named wore to he put at otici! Juto n large iiuaiitily uf atron); 
alcobol. In coiiipliancti with my rcMiuest Br. Biiri^cM obtaiuul and forwarded to me 
material from two cosch, which reacbeil icisin good condition, and iipou microscopic 
eiamination the liver and kidneys aho wed the pntholOKic»l changes coDatu.ntlj' fouud 
iu the diaeaae in qncstiou. Dnrlng the winter of 18H4 I moituted nnnieroas thin 
sectiona from this tualerial, atained with vurioua aniliue colora. In none of them did 
I find any microurganiamN, except upon the anrface of the mucous ueiuhraue in sec- 
tiona of the stomach, where variona orgnoismtt— bacilli mid in i croc ooci^ were to lie 
Been in properly atained aeotloua. These were, however, only npon the surface, at- 
tached to the epithelium, or mingled with a graaaUr d^bria adhering to the aarfftce 
of the mneons membrane. Iu the autumn of IKi^'i, during a visit to Dr. Koch's labor- 
atory in Berlin, I hud an opportunity toaTail myselfof tUoBuggostlouHund valuable 
naaistancc of the master iu bacteriology, aud ogaiu studied the material which Dr. 
Burgesa'had sent uie from Havana by the various inetiioda of staining considered to 
be moat naeful in such a roaearch. At the reijuest of Dr. Koch I was oaaisted by Dr. 
Carl Soitz, who was at the time engaged upon hia etudioa of tho typhoid bacillus, 
and woa an expert in staining and monntiug thin seutiona of the tisauea. Dr. Seitz 
and myaelf examined numerous sections of liver and kiduey stained by various 
methods, with an eutirely negative result ao far as the preaence of mioroSrganiams 
nas coueernod. After my return to Baltimore, in 1886, 1 again made nnmeruos sec- 
tions f rum the aame material and atained tbi/m with LivlHer's alkaline solution of 
me thy line blue, whieh wo had also used in Di. Koah'a laboratory, and 'with other 
auilioe colors, but without any better succeas. 

The foUowiDg summer! went to Brazil, wliere I had no Uifaculty in 
demoustratiug the preseuce of Babes badlhis in material containitig it, 
preserved io Dr. Lacerda'a laboratory, by exactly the same method of 
etainiug (LQefSei''B solution) which bad given me a negative result with 
the material examined in Koch's laboratory and iu Baltimore. 

Finally, Dr. Billings accords to Dr. Reeves of Chattauooga the tech- 
nical skill necessary to demonstrate the preseuce of this bacillus. Hb 
says: "I will say faither that it is the same organism recently seen by 
Dr. Reeves, of Tennessee, but where his material camo from I do not 
know, but I have one of his slides." 

This statement has induced me to place in Dr. Reeves hands material 
from a series of twenty-five cases. He has made for me from this ma- 
terial a series of slides which certaiuly exhibit technical skill of a high 
order; they are stained especially todeuionstrato the presence of micro- 
organisms, and various bacilli are present iu those which represent 
certain cases. These I have described in the proper place, but they do 
not show the presence of the bacillus of Babes which Dr. Billings says 
is present in all his material "in every section and in great numbers," 

At my request Dr. Councilman has gone over these slides of Dr. 
Beeves with great care and the result of his examination fnlly accords 
with my own. Moreover, Dr. It«eves' sections show bacilli in the same 
cases as do those mounted by myself and my laboratory assistant. 
They have no advantage over my own in the demonstration of micro- 
OJ'ganiauiB present. 
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With reference to tLe slide mounted by ])r. Keevea wliicli Dr. Bill- 
ings lias seen, I have no doiilit it is one of tliose made by liim from my 
Uecatur material. I made but three autopsies in Decatur, and the ina- 
teriai preserved from these was placed in alcohol which was sent me 
■ in a tin can from a neighboring town. I have always suspected that 
this alcohol was uot of sufficient strength to properly preserve the 
tissues. On my way home from Decatur I stopped over for a day to 
see my friend, Dr. Beeves, who begged me to give him some of my 
yel'.ow-fever material for study. Upon opening the box containing it 
I found that one of the bottles was broken and the alcohol had escaped. 
I therefore left all of the material with Dr. Reeves, requesting him to 
place the fragments from the broken bottle into fresh alcohol, and to 
hold the whole subject to my order. 

To make a long story short, Dr. Keeves found in sections from one of 
these cases bacilli in great numbers, which were photographed for him 
by Dr. Detmers, of Ohio. The sections containing those bacilli con- 
taiued also other bacilli and micrococci. The bacillus present iu greatest 
abundance resembles in its morphology my bacillus a; it certainly is 
uot the bacillus of Babes. 




The morphology of the bacillus of Babes and its distribution in the 
tissues are shown in Fig. 21, which is taken from my article on yellow 
fever in Wood's Handbook of the Medical Sciencea. The bacillus is 
magnified about I,UOO diameters, while the amptihcatioD. foe t^i&^xiiisiA. 
elemeuts is 450. 



180 



ETIOLOGY AND PBEVENTION OF YELLOW WSWWSL 



Dr. Babes' drawiogs of the same baoillas will be foand on p« 626 of 
bis workf << Les Baot^rieSy" Paris, 1886, 2d edition. 

All pathological exports to whom I have shown a daplieate of tike sec- 
tion from which Dr. Detmers' photographs were made agree with me 
that the microorganisms present represent a post-mortem invasion of 
the tissue, and of the particular piece of tissue from which the section 
was made. The outer margin of the piece is evidently invaded by 
putrefactive organisms. Whether this piece came tmn the broken 
bottle I can not say, but I attach no importance to the finding of 
microorganisms in this material under the circumstances mentioned, 
and I have excluded these Decatur cases from further consideration, 
as I have an abundance of material in which I have greater conftdeaoe 
from the autopsies made in Havana in 1888 and 1889. 



VIII.-DESCRIPTION OF MICROORGANISMS ISOLATliD PROM 
YELLOW-PEVER CADAVERS, AND THE ALVINH DISCHARGES 
OF THE SICK. 

BACILLI. 
Ho. li Bacterium coli commuiie (EacLcricli). My liucilluH a. 

This is the bacilliia which I have obtained most frequently in my 
cuUiiros from the blood and tissues, iind which has been present most 
constantly and abundantly in ray plate cnltures (Esmarch roll-tubes) in 
flesh -peptone -gelatine fi'Oin material obtatued post, mortem from the 
Btomach and inteatine, and from the ahine djscbnrgea of the sick. 
Being a faenltative anaiirobic, it has also been the microorganism most 
constantly found in my aiinerobic cultures in glycerine agar. 

The characters of this bacillus are given as follows in a paper read 
by the writer at the meeting of the Association of American Physioiana 
held in Washington in September, 1888 : 

liacilliiB a is from \\ to 4 times na long an broad, ttnd bos it dlainotfir of Bbotit O.G 
of a inicrominiLiiotre; llie dimensions vary couHidernbly, bowever, in diRoreut eul- 
tnree, and oven in the aama oalture. Udor ocrtiiiiQ circuuiHtanoes tlie ouda of tlie 
rods are seen to be more deeply atnined than the cuntrni portion. Ttiis appearance 
is not, bowever, conbtunt, anil bouiub tn deptiiid npriii tbe n};eot tlie enUnro, nnd npon 
the time during whivb it is subjeuted to the nutiun of tlio stainin)- rongent. Tlio ends 
of the rods are more or Ibbb rotiiided, and tliey are often assooiatad in piiirs. 

Young Qiilonies in geliitiue (BBmarcb tnbes) bayeapale straw color wbicb nftei^ 
ward beeomes pale brown ; tbeyore spherioal and bomo(;enoouB, or lobato, Colonies 
which come to the surfaao often present the appearance of a rosette, or of a flower 
with its petals expanded, as in the daisy. From oiilln res in which lobate colonies 
and rosettes wore the prevailing form I have obtained in a second series of Esmarch 
tubes, tnado from a single typical rosette, colonies which were not lobato, and which 
did not form rosettes (spherical straw-colored homogeneona colonies); and in these 
onltiiroB Biiperlicia! colonies when young have the appearance of a fragment of broken 
gin-is; lft[«r thoy present an irregolar margin, and a more or less wrinkled appear- 
anoo of the interior. These are the charactors of the baoillns / foniid ns the prevail- 
ing form in my cnltnres from the stomach and intestine in my lost two cases. 

It is a very cnrioiis fact that dnring the lost week of my ainy in itiivana I failed 
entirely to nbtniii my bacilliiK a m lobato nolonica and rosettes, altbon);li I have three 
times repealed tbo esperimoiit of making a aeiioft ot V,wn^Tt\i>fc\*ii!» Ssis™,-a.ivi>^ 
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typical colony in form of roHctto in EHUiarch tubes prcAervcd from ray eArlier 
In every instance I have ha<l instead colonics which are identical with those in other 
Esmarch tubes inoculated at the same time from sinj^le colonies of my bacillus/ of 
case 9 and case 10. As the morphology of the bacilli is also the same I am forced to 
the conclusion that bacillus a and bacillus/ are one and the same, and that the char- 
actor which during my earlier experiments I found to be constant — t. e., the colonies 
in form of a rosette — is not so, but that under certain circumstances, at present un- 
determined, this bacillus forms lobate colonies and rosettes, and under other condi- 
tions homogeneous spherical colonies in the deeper portion of the gelatine, and broken 
glass colonies upon the surface. Later these colonies have an irregular, vitreoas- 
looking margin, and the interior has a brown color, more or less intense. 

In my cultures made iu 1889 the bacterium coli commune was again 
the bacillus most frequently encountered, but the rosette colonies found 
so commonly in my earlier culture experiments in 1888 were not ob- 
served except in one or two instances. 

My identification of my bacillus a with the bacterium coli commune 
of Escherich is the result of a careful study of cultures in various media, 
made side by side with it. I quote again from my paper above re- 
ferred to : 

Since my return to Baltimore I have given much time to the elucidation of the 
question referred to. It is evident that if identity is once established with any 
known bacillus found elsewhere than in connection with yellow fever, the micro- 
organism can be excluded as the possible specific cause of this disease. But the 
present status of bacteriology makes it also evident that great care must be taken 
in assuming the identity of microorganisms from different sources, and that morpho- 
logical characters or even similarity of growth in culture media will not alone suffice. 
Any constant difference in physiological characters, as for example in pathogenic 
power when tested on various animals, must be accepted as establishing a specific 
form, or a permanent variety, which amounts to the same thing. We now know, for 
example, two spirilla which resemble closely the spirillum of Asiatic cholera (the I 

Finkler-Prior spirillum and the "cheese spirillum" of Deneke), but which have, 
nevertheless, been shown by carefully conducted experimants to be different in certain 
particulars which would easily escape notice upon a superficial comparison. 

I have felt that with this knowledge to guide me I could not lightly exclude any 
microorganism as common, and especially that a bacillus which was so prominent 
by reason of its constant and abundant presence should receive careful consideration. 

Two bacilli have been described, both of which are found in the intestines of 
healthy individuals, which in their morpholo gy resemble my bacillus a, found in 
the alimentary canal of yellow-fever cases. These are the Bacillus Neapolitanus of 
Emmerich and the Bacterium coli commune of Escherich. Both of these microorgan- 
isms have been the object of extended studies by German bacteriologists, and 
especially the bacillus of Emmerich, on account of his claim that it is the specific 
etiological agent in the disease with which ho found it associated. This claim has 
not been substantiated ; on the other hand, it has been shown by Weisser * that " in 
humau feces, normal as well as abnormal, iu the air and in putrid material, bac- 
teria arc found, which in their morphology, their biological functions, and their 
pathogenic action upon animals are identical with the so-called Naples cholera- 
bacterium of Emmerich." 

I have had for comparison a culture of the Emmerich bacillus, originally from one 
of the bacteriological laboratories of Germany, preserved in the collection main- 



* Ueber die Emmerich'scheu sogeuanuteu Neapler Cholerabacterien. Zeitschrift fiir 
Hygiene, Baud 1. 
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tnin^l iiniler tlie ilir»(itii)!i cif Prof, WilUani II. Wulch in tlio iiatlio1i>;;loBl Inborntory 
of .loiiiiH llii|iktUH UiiiviTHity, IW ft iniltiir« of thobiiDl«riiim co 
itiitubteil ic> Ur. Willimti D. IJiioker, u( Daltiniore, who Imd it directly from Kwiliiir* 
lirli. Tile oliiiracterH of both of tliew niicroilrgniiiama have huttti curefully (loHiicil, 
hut I fliid DO ooDOiiDt of Uie lubate colonica (deep), or of thu aiiperfloial culoiiiiis in 
tiio form of rosettus, which Iiecnmeforrne, ilnring my earlier eipoHiiiiiiita in Havana, 
tbii diagnoatio cliiLrnotBT by which I rocogalzed ny baoilliia a in f^olatiud Eaniarch 
tubes. By lobato colonies, I mean that instead of heing apherical and houiogenona, 
the coloniea are divided into a small number of diatinct ma»sea without losing their 
spherical outline. In aome oiues tbia apparent segnion tatioa of the colonies ex- 
tended further, and they became eoaraely granular in appearance. The adpernoial 
ooloniea in the form of rosettes also varied considerably, the margina being aomotimes 
mode up of symmetrical lubes, shaped like the petals of a daisy — marguerite — aud at 
others being more deeply cleft aud dentate. If this character of growth had proved to 
bo couHtant it would suffice to dilTorentinte my bocillus a from the two microurganisma 
in question. But it proves not to be oonatuut, and since luy roturu to Baltimore I 
have only obtained these rosette coloniea exceptionally, aud have not been able to 
determine the preoise conditions which determine their formation. But I have 
ascertained that, cultivated side by side in the same media and under the same con- 
ditiouH uftoiiiparutiire, the colonies formed in gelatine Esmarcb tubes are identical 
in the case of my bacillus a, and the colon bacillus of Eschericb. The growth upon 
agar-agar aud upou potato is also identical, and the reducing power upon litmus 
added to sterilized milk. 

My gelatine cultures hace been made in flesh-peptone gelatine containing SO per 
cent, of gelatine, Instead of 10 per cent, as in Koch's original formula. I have found 
this to stand the snmQi(>r heat of BaUimoro without tii|uufiLCtion, and during the 
months of -May aud Juue used it with great satisfaction in Havana for Esmarch 
tiiboa and stiok cultures. It will stand a temperature of about GiP F. (30° C), and 
so far OS lean see auawers as a cnlture medium for diaguostic purposes qitito as well 
as that containiug 10 per rent, of gelatine. 

The idea which 1 bad entertained that isolated colonies in Eamarch tubes should 
givemepure cultures of a single organism lias proved not to bo true in many iustaucea 
iu my first aeries of tubes inoculated witli material from the intestine or stomach, 
and it seems probable that such colonies frequently originate from little masses of 
associated microorganisms, rather than from a single bacillus. In making gelatine 
Stick cultures in 20 per cent, gelatine from single Esmarch colonies of my bacillus a, 
1 have frequently had, both in Havana aod since my return to Baltimore, an out- 
growth at iutervala along the line of puncture, which is shown in Fig. 1 of tlie plata 
accompanying this paper (Plate V}. This consists of feathery tufts Krowingnnt into 
the golatiue. To teat the question whether these tufts represent a different mioroSr- 
ganism oi a diflbreut mode of growth of the same, I have several times carefully 
broken the tost tube contaioing a growth like that shown in Fig. 2, and havo made 
a stick culture in gelatine from the feathery tuft and also from that part of the stick 
which was free from these outgrowths; one from the tnft has been a ainiilar growth 
all along the line of puncture, as shown in Fig. 3; the other has resembled pre- 
cisely that portion of the original stick culture which was free from these outgrowths. 
Having, lu Havana, made this ditterentiation, I designated the tufted growth bacil- 
Ins I. The morphology of the baoillus when cultivated in bouillon or obtained from 
the eurfoce of an agar or gelatine culture appeared to be identical with that of ba- 
ciltus a; but preparations mounted directly from the feathery tufts showed that, 
together with short oval bacilli of thu typical form, there were numerous long 
Ulaments like that shown at a, in Fig. (i. A very curious thing about my stick 
cultures of thiH bacillus I, made in Havana, was that after a few days they assumed 
a browDiab color, which in time become block. 
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In DiiUivBtitiK Kmnicrioh's Imniilus in 20 per emit. );i>latinK at a tpmpci'atnre of 28^ 
to'.Kt- C. {U2,4° to StS" V.) 1 liavr ntitnlliDil tlio hhuio radiating reathcry ^rnvth B 
presented by my bacillim I. Thi" isahowii in I''Ik-4, wliicb, lildi tlio <i(ber litres 
ilbistratiag tbla paper, te copioil ftoni a pliotograpli mailu.by iiiyMlT. Tbia niodo of 
({rowth, so far as I know, has not been dewsribed, bat I b&vo no roiHuu to don lit tlie 
nnthcntioity of the stock from which the calture -was mtide. The growth npon potato 
and the morphology correspond with the deftcriptioOH of those who have apeciall; 
etndied this bacilhis, and with my baoiltuB (. I am tlierefore fnrceil tn the conclusion 
that they are identical. The morphologica-l oharactora of tbia bacilluH 
Fig. 6, which is made from a bouillon ciiltare of bacillus I, Beparatcd, as heretofore 
stated, while in Havana, from a stick culture of my bacillus a (CacteriuM colieaminHnt 
of Esciierich). 

1 must now call attention to Fig. o. This ia from a stick cultare in 30 per cent. 
gclntine of the colon bacillus uf Escherich, obtained from him, as heretofore utateil, 
tfaTougb Dr. Booker, of Baltimore. We have here a feathery on tgrowtb along the line 
of puncture, which appears to he identical with that sbon-n in Fig. Ifrom mybacitln^ 
To teat the question of identity I liroko this tube and mode a stick culture in 20 per 
cent, gelatine from the tnf t at a, and another from the clear portion of the columif 
above thi»paint. The rcanlt was a f^rowth in the Qriit tube like that from which the 
fnooulation was made, similar to Figs. 3 and4, aud in the second tube the charac- 
teristic growth of the colon bacillus, viz, spherical, light brown colonics crowded 
together into a central core at the upper part of the punctnre, but more or less 
tinct and separate at the lower estremity. Thus it will he seen 1 have had the si 
reanlt from this autheu tic calture of the colon bacillus which was sent by Escheridi 
to Dr. Booker, and hod been passed through a series of Esmarch tobes by the last- 
named bacteriologist, as that obtained in Havana nnd since in Baltimore from stick j 
cnlturesof my bacillus a. Thisforceamc to one of two conclusions: Either the colon | 
baciilut of Escberich aiid the bacillus of Emmerich may remain associated after pass- 
ing a culture containing them through a succession uf plate cultures (Esmarch tubes) 
or the so-called bacillus of Emmerich (my bacillna 1) is a variety of the colon bacil- 
Ins — a sport which is produced under certain circumstances, and which retains its 
distiuutive character for a certain time. I am not prepared at present to decide this 
question in a deduite manner, but propose to keep it in view in my future studies of 
these mictoorgauisma. 

I have since obtained the same tufted outgrowth in gelatine stick 
cnltuteB from Riugle Esmarch colonies of my bacillus a iu dulturea from 
feces made in Decatur, Ala., and from the contents of the stomach and 
intestinesof yellow-fever cadavers, made in Havauain 1889. Although 
not constant, this outgrowth is so common in my stick cnltnres in 
20 per cent, gelatine that I have come to look upon it as one of the 
distinguishing characters of the colon bacillus. i 

Fliigge speaks of this bacillus as baviug '^geringe Bmceglichiett," and ( 
Eiseaberg in his Bakteriologische Diagnostik, says : " Triige beweglicb.'* 
I have never been able to convince myself that the colon bacillus, either ' 
in tny cultures from yellow-fever cadavers, etc., or from Escherich's ' 
stock, obtained by me from Dr. Booker, has any proper vital move- 
ments. I have observed in hanging drop cultures motion in situ, which 
I take to be molecular, although it is not as active as the molecular 
movemen te of inorganic particles are otlen observed to be. It is rather 
a geutle swingiug motion of the little rods in the direction of their i 
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loiiR axis, ami is not attamlert with n chatiRe of Incfttioii of -inliviilLial 
rods witli refcreiice to others in tim wuiio field, 

Wliilo iti llavanit nnd since iny rfitiini to lialtimnro I linvo iimdfi imnieroiiH inocn- 
tntlim uxiN-Timonts \a rabbita and RUlucn pies, nitli cuHnrca of this bacilluR. Tho 
general reitiillti obtniiiod may lie briefly stateil b» follovB : 

Tho Injootion iulo the cavity of tlieal>(iomBii of aciinaiilorable qnantity of a bouil- 
lon ciilr.nrc, for a full grown rabbit from 3 to li cublo luiiitiiiiotreB, aanses » decided 
elevation of temporaciire, wbich may amiinnt to more than •i'^ C. (S.G" F.), anil duntb 
uanally occurs n'ilbin2 to4 days. A certain proportion of thoaoinials, however, sur- 
vive these largedoses, and in smaller amnnnts (less than 2 cnbic centimetros) recovery 
JR the rule. That the febrile movomeut is due to a ptomaine prodiiood dnriiiRtba aotivo 
developmputof tho inicroorBanisni is indicated by the fact that onltores sterilised by 
bent (7(P C , 158" F.) for 10 minutes llkewiite give rise to a totuporary rise of tein- 
lieratnre. 

In fatal cases in which n on sterilized onltnres were injected into the cavity of the 
abdinneu, I have recovered the bacillns from the blood and tissncs, In pare ciiUnros, 
and these posnoss pathogenio properties identical with those shown by tho original 
cnltnrea. 

Tho nnniber of bacilli present in the blood aud liver is comparatively small, as in 
shown by the examination of stained smear preparations, 

Tho most striking post'mortem appearance in animals which snccnmb to an intra- 
peritoneal injection is nrosy hyperienilaof the small intestine. Tho liver Is lUvtk in 
color, full of lilood, and rather soft, Thn spleen is normal in appearance. 

Tlicsi! results show thHt in its pathogonic properties, as well as in Its morphology 
and growth in culture media, my baclllna a corresponds with the bacterium ooll 
commune of Escherich, aud conseqnently that it is not the s[)ocllio etlolotpcal .igent 
in yellow -fever. 

Tlie following is a partial record of experiiiieiita made: 

^fay \^, ISr^S, I ;i, n).— Injected into cavity of abdomen of rabbit No. I>, one-half 
cnbio centimetre bonillon culture of bacillus a. Eesiilt negative. 

Man ir,, 1:30 p, Bi.— Injected into cavity of abdoincu of rabbit No. H, 2 cnbio centi- 
metrcB bonillon onltnre baclllna a ; 3:20 p. m., temperature 104. .'i" ; May lli, 7 a. m., 
tempcralure 10G° ; 3 p. m., lO^.g'-'; May :M, apparently well; injecteil Into cavity of 
abdomen 3 cubic centimetres bouillon culture bacillus a. Found dead at G a. m., 
May 24. 

3fay V}, I p. m. — Injected into cavity of Abdomen of rabbit No. 4, 2 cubic centi- 
metres bonillon culture of baclllna □. Temjioraturo at :J:30 p. m,, 104^^ ; May 16, at 7 
a. ni., temperature 105.6'^ ■, 3 p. in., 104.5^ ; May 17, 7 a. ra., appears better. May 21, 
7 a. m., found dead. 

iVay 20.— Injected ioto cavity of abdomen of rabbit No. 5, 2 cubic oentiuietreB< 
liouilton culture bacillus a; found dead on the morning of May 25. 

Man l**i W:yOy. m. — Injected into cavity of abdomen of rabbit No. 7, 15 cublo centi- 
me tnia sterilized bouillon culture of bacillus a (aterlll^sed by heat at IGO" F.). Tem- 
perature at 4 p.m., 40. Q° ('.; at 8 p.m. ,40.4° C; May 19, 6 a. m., temperature 39.6^ C; 
lani., 39.4°; 4 p. m., 39.H°; 30, 6 a. in., temperature 39.5° C. At 12 ni., May 20, in- 
jected BUbcutaueoaaly Qcnbic centimetreaboulllion culture of bacillus aand the same 
amount into the cavity of the abdomen — to test protection by sterillxiMl culture. 
May 21, (i a. m., temperature 3U.S° ; found deail on tho morning of May 25. 

May l>i, 12:30j). m,— Injected an bcntaueouHly into rabbit No. 8,5 cubic contlmetrea< 

strrilaualtureof bacillusa; touiiteralure jii»t before ii^ectiou 39.0^^; lemporntnru at 

4 p. m., 40.A°. Second injection of 5 uiibieooiitimotres sterile culture made at 4 p. m., 

' temperature at H ]>. m. 10.7°. May 19, 6 a. m., temperature 41°, gave a third dowi Q.C 



3 ciiliio centlmolera nteriln <iiiltnni ; IS ni., tflmparntnro Hy, injeoteil ft ronrlli <lni«> or 
3oti1>ia coiitimot«raBlDrllu on It lire ; 1 p. lit., t«ni]i«ri)tnK41.l", iiijncl«il A mitiic ppnli- 
metera stKiile cnltiin< ; H p. ni., tomperatuni 41. r>", injnvUiil H uiilno <Mntiiiiet«rn bU-t- 
ile onttare. Huy SO, G n, iii., teniporatiiro 40,rii-~', in]uot«l Tt unliiu coutiinotras storile 
cultura; 12 m., tempeTntim 39.2^. Died nl 4 p. m. U»y 31, II vnr largo ftnd ratlior 
Hoft; Mpleeo, uurtnal ; iiituatlne, iiorninl. 

Jfajf 2^, IS tN.^Iiijcctnl Uxin a ainBll raliM^, Nn. 9, S cnliio ceotimet.rn« mixed lioiiil- 
lon and agar cultnres, bacillus a ; roatilt, imKatiro. 

JUay 3S, 12 «.— lQjcot«d into a small rabbit, Nn. 10, 2 cubic ocntitnelreB of a niiied 
bonillon and agar culture, bacillUB a ; foand dead nexl morning, 

ifa^'Jl.— Injected into cavity of abdomen of rnbbit Ho. 13, 3 oubjo oentimetres 
bonillou oullnreof bacillns a; fouud dead at 6 a. m. June 2; liver dark in color and 
rather Hoft, Htnnmch and intestine □□rmat. 

jHlgUi, 1889, 7a. m.— Injected into cavitj of nbdomrn of rabbit No. 128, 4 cnbii^ 
eeotimotroa cnltnre in agua coco of bacillna a from yellow fever feces No. 3. July 27, 
3 p, m., the animal ib quite feeble; 29, 6 a. ni., found dead; peritonitis. 

May 13, G: IS p. m. — Injected Bubcutaneonsly into guinea-pig No. 1, 2 cubic centi' 
metcra bouillon onltnra bacillus u. Hay 14, T a. m., appears sick and deoliDesfood; 
May 15, appoani better; May 16, oat«alltllo ; May 17, appears dull ; May 1^, diedatS 
a. m. Liver appears to be of a ligbter color Ibauoanal [fatty T); bladder, empty ; stuni- 
acb, empty; large iutostiue filled -vritb a dark liquid, bloody, rMembling tbat some- 
times found in intestine of yellow fever cadavers ; reaction sligbtly acid. BaoiUns a 
rorovered in cultures from blood of heart und from liver. 

J^ay llj, 13 nt. — Injected snboutanoously into guinea-pig No. 3, 2 cubic oentimotrea 
' lionlllon culture biicillus a; i p. in., tiimperalnre 3D.2'>; ti p. m., 38.7^. May 
19, G a. in., temperature 38.7'^, animal appeal's sick ; 12 m., temperature 39.5° ; 4 p, 
m., tumperatnro 3^.2°. May 20, 6 a. ni,, temperature 38.4'' ; 12 iii., 38.3°. May 31, 
12 m. 38.7°. Hay 22, 6 a, m., temperature 3H,2'^; auimal appeared well and was 
used for another eiperimeut. 

Mag 18, 12 M.— Injected into guinea-pig No. 3, 10 cubic contimotriss nterilieed cnl- 
tnre of bacillns a; R cubic centimetres in cavity of abdomen, and 5 cubic oentimetres 
subculnneously. Temperature in rectum immediately after injection 39.8" O-i 4 p< 
m.,38.2°; H p.m., 38.3'; May 19, 6 a. ni., tomporatnre 38.6°; 12 m., 38.6°; 4:30 p. 
m. 39.4"; May 20, C a. m., teinperatnre 39.8''; 12 m.,39.2°; Hay 21, 12 m., 38.6°; 
May 22, remains weli. 

JlToy 18, 12 ».— Injected lato cavity of abdomen of gninea-pig No. 4, one-balf a 
oubic contimetre bouillon eultura bacillna a. Temperature immeiliately after iojec- 
oion 39.(>°; 4 p. m., temperature 40.5°; 6 p. ra., 39.G" ; May 19, G a. m., tcmperatnre 
38.6°; 12 ni., 39.;^; Hay 20, G a. m., temperature 39.5°; May 21, 12 m., t«mi>erature 
38.9° ; the animal rem ined in good bealtti. 

Upou my return from Havana, in 1888, 1 was still uncertain wlietber J 
tbe little tufts developed along the Hue of puncture iu gelatine stick 1 
cultures of my bacillus a were to be considered a " wucbsforni " of thia J 
bacillus, or an associated baclllits wliicb was speciticaUy distinct, 
already stated I made cultures from these tnfts by breaking tlie test- 
tube, and designated this bacillus I, The followiug experitnouts upon 
animals have beeu made with pure cultures of the bacillus obtained in 
this way : 

Ballimore, JutgG, 1888.— Injected BUboataneonsly into rabbit No. 2r>, 4 cubic centi- 
roetrcH bouillon culturt^ of baciilus '. Result negative. 

BalfimOTC, September 1, 188H.— lujected siibcutanoonsly iuto rabbit No. 3:1, 15 cubic J 
centimetres sterilized bouillon cuiture bacillus I. Result negative. 
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Baltimom July 10, 1888.— Injeotal into cavity of ahtlnnMinof giiinra-iiit; No, H, I, 
ctibio coiilliiietrelioiiilloiiciildnru of liiuiillus (, Jnly 19, :i ]i. in.,thoiiiiininlw(iB very 
aick and vrnskilk-il. Peritonitis; inmll illtl^stina li,vi>eriiMiii» ; iivorilark in color; 
■pleen slightly oulnrged. 

Baltimore, Jntu 10, 188S.— Injected )uto cavity of alidunien of KiiiiiiMt-pig No. 9, 4 
onbio centimetres bonilluu unltnniti of bocillun I. Animal founil <1eiMl morning of 
July 13. Small intestine byporn^uiic; liver ilark in color; gait bladder iliatended 
with n clear fluid. 

BaliiMore, July 16, ISBS.— Injected snbontaneously intogninen-pig No. 10, one-half 
cnbic acentimotre bouillon oalturo liaoHlus I. Kesult negative. 

fialliniore, Jklv 16, 18S9. — Injected sii bull tit neoiiHly into gninea-pig No. II, 3ciibii) 
ouutinietres boaillon cnltnie bacillufl t. Reeult negative. 

Baliinore, Jali/ IG, 1889.— Injected into cavity of abdomen of giiinea-pig No. 12, 
one-half a Dubic oentimetre bonillon cnltnre, booilluB I, Eesalt negative. 

Battimore, July 16, IS88.— Injected into cavity of abdomen ofgninoa-pig No. 13, 
one-half a cubic centimetre boaillon culture, haoillns I. Result negative. 

Ballimorc, Jvlif HI, 1868.— Injected into lumen of intestine of small black dog, 3 
cubic centimetres bonillon culture hncillui I. Result negative. 

Baltimore, July 21, 18861.- Injected Into lL:men of inteatine of large dog, 4 cubic 
oentimotres bonillon culture bacillnB I. Bcbu It negative. 

TUese experiments will suffice to show that tbia Itncillus does not 
produce, in the animals cxiierimeuted upon, any symiitoins or patho- 
logical changes which can be identified with thoHO of yollow fever in 

NO. a. BACILLUS x (HAVANA, 1889.) 

The general results of my cnltnre experiments in 1888 having enabled 
mo to exclnde the supposition that the specific infectious agent in the dis- 
ease under investigation is a liquefying microorganism, I have naturally 
turned iny attention to the nonliquefying bacilli present in the alimen- 
tary canal, and in certain cases obtained in my cultures from the tissues. 
The one most constantly and abundantly present, my bacillus a, having 
been excludeil, I have given much time to tho study of other uon- 
liquefying bacilli associated with it, and especially to that one which I 
have dosiguated by the letter x, and which, for the present, 1 shall give 
no other name. 

This bacillus resembles the bacterium coU commune (bacillus a) in its 
morphology, although somewhat larger; aud its colonies in gelatine 
rolltnbefl are also quite similar, especially when yonng. It is, bow- 
ever, fully differentiated from tho "colon bacillns" by its pathogenic 
I>ower when injected into the peritoneal cavity of rabbits. 

I am now satisfied that this bacillus was present in my cultures made 
from the intestine of yellow-fever cadavers in 1888, although I did not 
differentiate it from my bacillus a at that time. This is shown by the 
pathogenic potency of certain cultures supposed to contain only bacil- 
lus a, while pure cultures iubouitlou, made from single colonies, proved 
not to be pathogenic. The apparently eontradictory results obtained 
ill my inoculation experiments I conkl not at the time explain, but now 
believe this to be the true explanation. 1 first recognized t,bv% VyaKivVJis^ 
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by itR patbogenic power, in eK[>orimenta starling from material ob- 
tiiinMfrom the liver of case 18 (imtopsy May 13, 1880). Three miDims 
of this material, coiitniiiiiig itlmi the large aiiai'rohio baeiliiis ilesignated 
by the letter N in my experiinenta luiide at this <lnte, was injected into 
giiincu pig No. 43. Dentli occurred at the end of 14 hours. A Hecond 
guinea pig (No. 45) was inoculated with 3 minims of bloody serum from 
the BiihcutJiiieous connective tissue of the Orst. At tlie end of 48 hours 
there was a pouch in the abdominal walls containing a colleution of 
blootly sernni. A little of this wns drawn off in a capillary tabe, and 
cultures made from it. It was in these cultures that I first recognized 
my bacillus j:. Its great piithogenic iiower when injected into the 
cavity of the abdomen of rabbits was first demonstrated by the follow- 
ing exiieriment: 

[farana, Mag 23, 13 m., IS*©. — Injoctuil into tlio cBvity of Ihe alidooieu of rabbit 
No, 11)8, 1 cnliiu continiotre uiiltiirit of liucilliiit x in glyccriut agur. At S:W p. in. the 
uuiiual IB lying upon its side breatliiug slowly, uud is evideDtlf dying; died st 
2:40 p. IB. 

Other experiments, showing the virulence of cnltures of this bacillus, 
will be given later. My ohji-ct at present is to point out the fact that 
it is differeiitiiited frora bacillus a by this pathogenic power. 

In my sabsequent researches I bave obtained this bacillus iu abont 
one-half the cases, either directly iu my cultures from material con- 
tained in the small intestiue, or indirectly iu my inoculation experi- 
ments upon rabbits and guinea pigs. It does not follow that it was 
not present in those cases iu which I have not demonstrated its pres- 
ence. My autopsies at this time followed each other in quick succes- 
sion, and a complete bacteriological study of each case was impracti- 
cable. If the colonies in gelatine roll-tubes had presented well-marked 
diftereuces from those of the colon Ijacitlns, the matter would have been 
greatly simplified ; but I did not feel justified iu attempting to decide 
that bacillus x was present in such tubes from an examination of the 
colonies alone, or from this and the examination of a stained prepara- 
tion together. Nothing short of the inoculation of a pure culture into 
the cavity of the abdomen of a rabbit seemed to nie at that time to 
snffico for the differentia I ion. The difficuity is increased by the fact that 
the colonies of both bacilli vary considerably in the same medium at 
dilferent times. In general, however, the deep colonies of bacillus x 
are more opaijue, and of a deeper brown color than those of the colon 
bacillus, and the supcrlicial colonies are thicker and more opaque. Tbe 
difficulties referred to prevent me a.lso from estimatiug with any degree 
of accuracy the relative abundance of bauillus x in the contents of tbe 
intestine. I do not hesitate to say, however, that the colon bacillus 
has been the most constant and most abundant microurganism in my 
cultures from this source. I have more frequently obtained baoillua a 
io my inoculation experiments thau iu cultures made directly fhim t 
ooatetits of the intestine or material from ttia \\vftt V6^\, \ 
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septic wrappiug. It bas beeu fre(|iieiitly prosentiti cultures tiiado from 
tbo livor of luiiuiiila whiuli have diod from such itioculattons. 

ClUnACTlEUS OF JIAC-ILLUS X. 

This bacillus varies considerably in its viorphoUtgij, us is shown by 
my pLotomicrograiihs. In recent gelatine uiitttirea it is often so i^Uort 
nn oval in form that it might bo mistalceu for a micrococcus. In cul- 
turos in bouillon or iu cocoannt water it resembles the colon bacillus, 
but is larger — l/i or more iu diamet«r. The rods are often united iu 
pairs, and in tlie same culture may vary considerably in length (Fig, 3, 
ri. VI). In potato cultures they are seldom seen as long as in Fig. 2, 
n. VI, which is exceptional iu this regard, and led to the suspicion that 
another biicillus bad, by accident, tnken possession of the sterilized 
potato on which bacillus .v had been planted. But upon making gela- 
tine roll tubes froju this culture it proved to bo a pure culture of bacil- 
lus.!', and u|)on replanting it on another potato presented its usual 
form. In my photomicrograph from this potato culture it will be observed 
that some of the rods present the appearance of not being filled out at 
the ends, and others show a faint line at the extremity, which seeuis to 
include a vacuole, or unstained extremity of the rod. This is an ap- 
lienrance which I have frequently noticed not only in potato cultures, 
but in those in various liquid media. When stained pi't;paratious are 
examined with the full light of the Ahbe condenser, the ends of some 
of the rods appear to be cut away, leaving a concave extremity; but 
by using a small diaphragm to obtain definition it will be seen that the 
cell wall extends beyond the stained portion of tltu rod and includes 
what appears to be a vacuole. There is no reason to believe that this 
appearance is due to the presence of an und spore, for the supposed 
vacuole is not refractive, as a. spore would be, and my experiments on 
the therinul death point of this bacillus indicate that it does not form 
spores. Oultures are sterilized by exposure for 10 minutes to a tem- 
perature lOOO F. (71.20 C). 

A very curious thing, with reference to this bacillus, is that it pre- 
sented active movements in my cultures made directly from yellow- 
fever cadavers, but that these movements wore not constant, and that 
since my return to Baltimore I have not, as a rule, observed active 
movements in cultures from the same stock, which, however, preserved 
their pathogenic power and other ebariictcrs. Id Havana these move- 
ments were usually uot observed in all the bacilli in a field under ob- 
servation, but one and another would start from a quiescent condition 
on an active and erratic course ; aomotimes spinning actively upon its 
axis, and again shooting across the field as if propelled by a fiagellum. 

My notes in<licate tliat cultures passed through the guinea-pig are 
more apt to be motile, but my attention had not been called to this 
until now that lam engaged iu wntitiutbem out. TijusI find recorded 
iii my navaua notes "Siuglo colouWfj ftova ^\u\w')r^\%'S.'ii.^2& *^*. 
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bacillns is actively motile ; also fram gelatiiiu stick culture of 2 days 
matlo from singlo colony; also motile in etiltureti in covoanut water at 
times; at otlier times not. The movements are rapidly prugrensive or 
rotatory." 

Tliis culture from guinea-pig No. 136 was one of the stock cultures 
which I bronght home with me, and wUicli lias served for my experi- 
ments in Baltimore. It came tbrougli a series of inoculated guinea 
pigs from the liver of case 28, as follows : 

Havana, Jnli/ 16, 7:30 a. «., 1889,— Injeoled subcutaueonalj into guinea-pig 153 
5 DiiniuiB bloml niid gruabcd pareuclijuiit from livur of cuse 28 * uontaiuiiig bacillus 
N., etc. At 13 m. the auiiual is ruaning about tlie cage in tim uaiml reHtlessand 
eocentrio manner. Died at tO ji. m. Exteniive BiTnsioD <if Uiiodj'Bpriiiu, with sepa- 
ration of the akin over abdnaiinnl nalla ; varioim baoilli in tliis liloodj acruiii. 

JhIh n, H a. tH. — Injected aabaiitaneonHly into giiinenpig 154 5 lulaiiua of blood; 
seniiu from cellular tisaue of guiuea-pig 153. CoDviilaioDa at 8:30 a. m., July IS. 
Died at 13:30. Exteusive mibciitaneouB tedenia and ttoftuDiiig of tissues. Liver 
latbcr dark in color, spleen someirhat enlarged. CultuDe frum liver large motion- 
leH bauillus (N), and stnnller motile bacillus (x). 

JhIh 18, 5jj. III.— Injected into giiinea-pig 157 4 miuims of bloody serum from con- 
nective tissue of guinea-pig 151. July 20 : The animal lias an oitenalve ctiUectiou 
of bloody serum in the walls of the abdomen (some of this woe drawn olf and in- 
jected iato RQinea-pig 160, whicb died at end of SO hours). July Bl : The animal has 
been very sick, but seems better. Killed at 5 p. m., July 21; liver dark in color, 
abdominal vincera normal. 

JitJy 80, 7;30 a. ni.— Injected snbcntaoeoasly 4 minima of bloody serum drawn dur- 
ing life, from aubcutatieoua couiiective tissue of guinea pig No. 157 into guinea pig 
No. 160. Died at 13:30, July 21. No siilicutanoous usdeuia, Hbriiions deposit on 
Burfiaco of liver, which is rather light iu color, stomach hytMsr^omic. Obtained bacil- 
lus z iu cultares from liver. * 

It is from this source, aud from auotber series, started from case IU, 
that my experiments with bacillus j: have been made. 

Turning now to my Baltimore notes I find: "Rccovereil bacillus x 
from spleen and liver of guinea-pig 190, and spleen of 189. In this 
culture in cocoauut water, at the end of 24 hours, bacillus x is actively 
motile, as iu my first cultures iu Havana." 

These two guinea i>ig8 received, by subcutaneous iujoctiou, on the 
17th of December, 1889, 1 cubic centimeter of a culture of bacillus x 
in cocoanut water, one week old. The experiment was made to see if 
bacillus X could be recovered after an interval of several days. The 
a^uimals remained in apparent good health (bacillus j: alone does not 
kill guinea pigs when iujected subcataneonsly). On the iiSH of Decom- 
bor the animals were killed and cultures made, with the usual precau- 
tious, from their liver and spleeu. 

All of these contained bacillus .v in pure cultures, and actively motile, 
lis iu Havana. With this exception I have not observed active move- 
ments in my numerous cultures of this bacillus siuce my return to 
Baltimore. That it was the veritable jr which I recovered from the 

This is a cose in which the autopsy was made !) hours after death, aud smear prep- 
firatlons from tie lirer showed the preeenc^ ot\>acil.^. 




ETIOLOGY AND PBEVBNTIOX OF YELLOW PE7EE, 191 

above-mentioned gaincit-piga was deiuouHtrated b; making cultures iu 
gelatine roll tube a, etc. 

In gelatine stick cnltnres the growth of bacillas x resembles that of 
the colon bacillus, but the colonies at the bottom of the line of piine- 
tnre are more opaque and not of a clear amber color like that of colonies 
of Ihe colon bacillns. Upon the surface the growth in thicker than that 
of the colon bacillus, and forms a milk white, soft mass, Fig. 7, Pi. ti. 

The tufted outgrowth observed so frequently in gelatine stick cul- 
tures of my bacillus a does not occur in similar cultures of this bacillus. 

This bacillus is a, facultative anaerobic. 

It grows well in agar cultures aud especially in ghjcerine agar, in 
which it produces some gas and an acid reaction. The growth on the 
surface of glycerine agar cultures is white, cream-like in cousistency, 
ami quit« abundant. 

It grows wellitf au agar or gelatiuu medium, maile acid by the addi- 
tion of 0.2 per cent. (1:600) of hydrocbloric acid, 

In cocoanut water it multiplies rapidly, producing a millty opiusity of 
the previously transparent fluid, an acid reaction, and an evolution of 
caibou dioxide. 

On potato it produces a thick layer, which may cover the entire sur- 
face in three or four days, aud which has a dirty-wbite, cream-white, or 
pinkish-white color, and cream-like consistency. The growth u[ion po- 
tato varies at diS'erent times, evidently owing to differences in the potato. 
This is shown by my notes with reference to the potato culture from 
which my photomicrograph was naulc, Fig. 3, PI. yi. 

lu LioCutu oiiltriire, allAa 1681, uegullvu 57J, bacillus i bns grown aa a ttiiu cream- 
white layer; the roila are longer than naual, Bud liave vacaolcB iit the eods as ob- 
eccvQil in Hnvaua. ENuiarob roll-tiilies frotu this potato ahow It to bu a pure cultnre 
nitb tjiiical colooies, ooo of whicb (slide 1G89) ebows elenieuts of varions IcDgtha, 
Bome BhoTb oval. Another potato culture from the above gives tba usual short ova) 
form, Tbo growth of the first potato ivith long form is more scanty than usual, and 
-white in color ; tlin potato in not disi^ulored ; another potato inoculated fioni tbia one 
turujt bluish, the growth iaabundaut andof a yellowish-white oolur. The first potato 
lias an acid reaotlou, the aocoud is neutral or slightly alkaline. 

The colonies in gelatine Esmarch roll-tubes vary considerably at 
different times. Deep colonies are usually spherical, homogeneous, 
light-brown in color, aud more opaque than the similar colonics of the 
colon bacillus. At the end of a few days the deep colonies become 
quite opaque and may be lobate like a mulberry, or coarsely granular; 
sometimes the deep colonies have an opaque central portion surrounded 
by a trausiiarent nmrginal zone. 

In old gelatine roll-tubes these deep colonies form op.tque, white 
hemispheres, projecting from the surface of the dried culture medium, 
aud little tufts of acicular crystals are sometimes observed to project 
I'rom the side of such old colonies. 

The superficial colonies are circular or irregular in outline, with trans- 
jmrent margins and an opaque central ^lotWaw, ■ftOvaftSvsve* wiYs-*.sj;9Wt?s.. 
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milk' white color; by transmitted light they have a brownish color. 
Young colonies closely resemble those of the colon bacillus (a). This 
bacillus grows well at a temperature of 20^ C. (GS^ F.)» but more rapidly 
and luxuriantly at a higher temperature, 30^ to 36o 0. Its vitality is 
not destroyed by exposure in a freezing mixture of ice and salt for 2 
hours. The thermal death point is between 140o and 145^ F. (CQo to C2o 
C), but to insure the sterilization of cultures contained in test-tubes or 
flasks I am in the habit of subjecting them to temperature of IGG^ F. 

Bacillus X is pathogenic for rabbits when injected into the cavity of 
the abdomen. 

This is shown by the following experiments arranged in tabular 
form : 

INJECTED INTO CAVITY OF ABDOMEN. 



Rabbit 
No. 



108 
109 
111 
120 
121 
125 
126 
127 
132 
157 
166 
190 
192 
193 
208 

216 
221 
222 
223 
224 
234 
235 
244 
255 
259 
260 
293 



Weight 
in grams. 


Date. 




1889. 


small 


May 22 


large 


May 24 


1.000 


June 6 




Jnne 27 




Juno 29 
July 25 


large 


medium 


July 25 


.. .do .... 


July 26 




July 28 
Aug. 8 


1,500 


1,500 


Aug. 12 


1,100 


Nov. 16 


1,350 


Nov. 18 


1,200 


Nov. 19 


1,425 


Doc. 13 




1890. 


1,425 


Jan. 3 


930 


Jan. 13 


910 


Jan. 13 


1,250 


Jan. 31 


1,330 


Jan. 31 


945 


Feb. 26 


1,090 


Feb. 26 


1,300 


Mar. 3 


1,250 


Mar. 10 


1.520 


Mar. 10 


1,710 


Mar. 10 


2,270 


Apr. 2 



Culture. 



Glycerine agar 

Agar culture. . 

Veal broth.... 

Agua coco 

....do 

...do 

— do 

— do 

do 

do 

....do 

do 

• • « • * Iw ■••••• •• m t 

• • • vU'* •••••••« •■ 

....do 

....do 

...do 

do 

Blood serum . . . 

....do 

....do 

do 

— do 

Bouillon 

— do 

— do 

— do 



Amount. 



1 cc. 
1 cc. 
10 cc 
1 cc. 
lice 
3cc 
4 cc. 
3cc. 

4 cc. 
2icc 
3cc. 

5 cc. 
3cc. 
1 cc. 
l^oc 

1 cc. 
3cc. 
3 cc. 
2cc. 
2cc. 
Ij^ cc 
^cc 
2cc. 
5cc. 
Scc- 
10 cc 
1^ cc 



Result 



Died at end of 2 hours and 40 minutes. 

Result negative. 

Died at end of 5^ hours. ' 

Died at end of 11 hours. 

Recovered. 

Died at end of 5 hours. 

Died at cud of 2 hours. 

Died at end of 3 hours. 

Died at end of 6^ hoars. 

Died at end of 9^ hours. 

Died at end of 22 hours. 

Died at end of 2^ hours. 

Died at end of 4 hours. • 

Died at end of 2 hours. 

Died at end of 3 hours. 

Recovered. 

Dead next morning. 

Dead morning of Jan. 15 (48 hours). 

Dead at end of 3 hours. 

Dead next morning (22 hours). 

Do 

Do 

Do 
Dead at cud of .'J bonrH. 
Found dead next morning. 

Do 
Died at end of 30 hours. 






SUBCUTANEOUS INJECTIONS INTO RABBITS. 







1889. 


109 


largo 


May 20 


110 


... do — 


May 24 


112 





Juno 5 


111) 





Juno 27 



Gelatine culture. 

Agar culture 

Veal broth 

Agua coco 



3 drops . 
2 drops . 
i oc 



Result negative. 
Do. 
Do. 



1 cc Died at end of 30 hours. 



26J 






1, 520 ; Mar. 13 j Bouillon 2 cc. 



llVi»u\\i \i^V?.^V\\V5. 
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8 INTO EAR VEIN OF RAllBITS. 



A|;iiii corMj. aiuinlniH.. 

Blood WTnni 3 mtijlni. . | 

AsnaoKo 4mlnln» ■ 



The negative results obtained in injecting caltnres beneath the skiu 
or into tlie ear vein of rabbits show that this bacillus does not induce a 
fatal Hupticii'mia iu these animals, and the fatal result when injections 
are made into the peritoneal cavity does not apjiear to be due to an 
invasion of the blood, but rather to the local effects upon the peritoueuui 
together with the toxic action of the chemical iirodiicta resulting from 
its growth. 

It is true that I have always been able to recover the bacillus from 
the liver, or from blood obtained from one of the cavities of the heart, 
even in animals which succumb within a few hours to an injection made 
into the cavity of tlie abdomen. But the direct examination of the 
blood shows that the bacilli are present in very small numbers, and 
leads me to believe that the bacillus does not multiply, to any consid- 
erable extent at least, iu the circulatiug Huid. 

The spleen is not enlarged, as is the case in anthrax, rabbit septi- 
• ciemia, and other diseases in which the patiiogenic micro-organism mul- 
tiplies abundantly in the blood. 

On the other hand there is evidence of looal intlammation in the peri- 
toneal cavity. When death occurs within a few hours the peritoneum 
is more or less hypora'mic and there is a considerable quantity of straw- 
colored fluid in the cavity of the abdomen. When the animal lives for 
24 hours or more there is a decided peritonitis with a Hbrinous exuda- 
tion upon the surface of the liver and iutfistine. 

■ Iu the above taide it will be seeu tliat the moat of the animals in- 
jected in the cavity of the abdomen died within 24 hours, but I shall 
shortly give some experiments iu which death occurred at a later date 
as a result of a partial protection from p^e^iouB iujections made. In 
these cases the results of a fibrinous peritonitis, with adhesions, are 
clearly seen. I have spoken of the exndatiou u])on the surface of the 
liver and intestines in animals which die at the end of 20 hours or more 
as " fibrinous." Under the microscope it is seen to be composed largely 
of leucocytes, and these commonly contain bacilli in thuir interior, as is 
seen in my photomicrograph, Fig, 1, PI. VL Whether a genuine phagy- 
cytosis occurs I have not yet definitely determined, but propose to give 
my alteution to the question hereafter. In one case, in which an animal 
was killed some days after receiving nu iDJeotion into the peritoneal 
cavity, there was evideuoe of fibrinous peritonitis, and the liver was 
cirrhotic. In several other cases the Ii\'er has also seemed to me to be 
harder than normal, but do definite evideuce ol xftCcnX, watiwwSw)«i'ws»a-*' 
iOB7 13- 
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growth has been made out in thin sections of the organ. UBually the 
liver in animals which die within 24 hours is full of blood, rather soft, 
and dark in color. In a single instance I found the liver to be of a light 
color, and loaded with fat. As the animal was excessively fat and this 
was an exceptional case, I have not supposed that the observation is 
entitled to any special weight in estimating the evidence with regard to 
this bacillus from an etiological point of view. 

The rapidly fatal effect in those cases in which I have injected 2 or 
more cubic centimeters of a culture into the cavity of the abdomen has 
l^d me to suppose that death results from the toxic effects of a ptomaine 
contained in the culture at the time of injection. The symptoms also 
give support to this supposition. The animal quickly becomes feeble 
and indisposed to move, and some time before death lies helpless upon 
its side, breathing regularly, but is too feeble to get up on its feet when 
disturbed. Death sometimes occurs in convulsions, hut more frequently 
without, apparently from heart failure. 

My experiments upon guinea-pigs are given in the following tabla 
They show that this bacillus is less pathogenic for these animals than 
for rabbits. 

Experiments on guinea-pigs. 



No. 


Date. 


Coltare. 


Amonnt. 


W here iitjected. 


Result. 


66 


1889. 
May 29 
Jane 3 
Jane 13 
Jane 24 
June 26 
Jaly 17 
Jaly 21 
July 22 
Nov. 16 
Nov. 18 
....do .. . 
Nov. 20 
— do .. . 
Dec. 17 
do . . . 


Agaa coco 

.... do ......... 


ico. 
Ice. 
ice. 
Ice. 
ice. 
^cc. 
ice. 
Ice. 
ice. 
2cc. 
3 CO. 
ice. 
ice. 
1 cc. 
Ice. 

6 CO. 
2cc. 


Subcut 


• 

Negative. 

Very sick, but recovered. 
Kesult negative. 
Dead at 6 a. m. next morning. 
Sick 2 days, but recovered. 
Dead next morning. 
Result negative. 
Do. 


78 


— do 

.... do ....... .......... 


104 


Glyc. agar — 

Agaa coco 

.... do ......... 


119 


....do 


121 


....do 


155 


do 

....do ......... 


....do 


162 


....do ................. 


163 


....do 

. do 


....do 


168 


....do 


Do. 


169 
170 


do 

...do 


Cavity of abdomen 

....do 


Dead at end of 20 honra. 
Do. 


171 


do 


Subcut 


Result negative. 
Do. 


172 


... do 


.. do 


189 


...,do 


do 


Do. 


190 


.... do ......... 


....do 


Do. 


204 
205 


1890. 

Mar. 10 

do ... 


• 

Bouillon 

... do 


Cavity of abdomon . . . 
.... do 


Dead at end of 18 hours. 
Do. 











I have made the following experiments on dogs : 

Baltimore, November 16, 10:30 a. m., 1889. — iDJected into cavity of abdomen of smaU 
puppy, 3 months old, 2 cubic centimetres of a culture of bacillus x in agua coco. At 
2 p. m. the dog appeared quite sick and indisposed to move and continued so during 
the afternoon. Temperature in rectum at 4 p. m., 104° F. November 17, 9 a. m., 
the dog appears well; temperature, 100.2°. November 18th, continues well; tern- 
j?oraturoj 101^. On this date, at 10:30 a. m., \\ijec\.e^ \w\»o ^^xV\.^ oi \Xi^ ^Aidouxea 5 



oiibio coutimetres culture of baoillas x in agua coco. Temperature at 3::{0 p. m., 
WiA". Uog appears lively. Naxt daj apparently well. 

Baltimore, November 10, 10:30 a. m.— Injected into cavity of abdomen of aroBll 
puppy, 5 monthB old, 4 onljia ceutlinetrea culture of bacitloB x in agua coco. Tem- 
peroture just before injectioo, 102.4° ; teiuperaturo at 3 p. id., lOH.S'^i Ibe animal is 
evidently sick and lien qnietly iu its bor. November 20, 10 a. m., seems better, but 
Btill quiet; temperature, 108,6°. November 21, jumps abont and appears .perfectly 

EXPBBIMENTS WITH COLTUBES STERILIZED BY HEAT. 

Havana, Jain 26. 18ri9. — lujected into cavity of abdoinou of rabbit 129, 4 cubio 
centimetres sterile culture ba.cillus x in agiia coca. Heaalt negative. 

JmIS ^> 1SS9- — Injected into cavity of abdomen of rabbit No. 130, B cubio centi- 
metruB sterile cnl tare of baoilluaz in aguacoco. Itesult negative. 

July 30, 1889.— Injected into cavity of abdomen of rabbit 137 3 cnbio centinietreu 
eterilo culture bacillus x in agna coco. Result negative. ^ 

Julg 30, 1889. — Injected into cavity of abdomen of riibbit 138 10 cubic centimetres 
sterile eulture bacillus x in agua coco. Keault negative. 

AiiQaafii, 1889.— Injected into cavity of abdomeu of rabbit 182, weight 1,000 grams, 
7 cubic centimetres sterile onlture baciUnH x iti agua coco. Result iiogative, 

TbeBB experimeuts sliow that tlte death of aiiimals which have re- 
ceived ill the cavity of the abdomen 2 or 3 cubic ceutimutios of a uou- 
sterilized culture of bacillus x is not due alone to the toxic action of a 
ptomaine preeent in the culture, but depends upon the presence of the 
living bacilli, utilees in the process of sterilization at 160° F. the ptoma- 
ine has been destroyed. The latter supposition is worthy of attention, 
and the question may be determined experimentally by injecting cul- 
tures from which the bacilli have been removed by filtration. 

I have made a few osperimeuts witL a view to determining; whether 
animals which have received full doses of sterilized cultures have any 
subsequent imniunity from the effects of non-sterilized cultures. 

Italtimore, Kott. SS, J88D. — Injected into cavity of abdomen of rabbit tOd G onbio 
centimetres sterile culture bacillus x (animal weighs 1,000 grams). December 11, 9 
a. in., iujected into cavity of abdomen 2 cubic centimetres culture bacitiua .e In agua 
oooo. The animal died at the end of 7 hours after receiving this iifjeotion. 

Baltinuire, March 4, 1B90.— Injected into cavity of abdomen of rabbit No, 274, weight 
1,480 grams, !i oubio centimetres sterile culture baoillus x iu bouillon with 5 per cent 
glyceriue. March 10, 9 a. in, animal in good health, weighs 1,375 grams. Injected 
into cavity of abdomen 4 onbic centimetres culture bacillus x in buullloii with per 
cunt, of glycerine. Dead next morning at 8 o'clock. 

Mareh 6, 1B90.— Injected into cavity of abdomen of rabbit S51, weight 2,170 grams, 
10 cubic centimetres sterile culture bacillus x in bouillon with 5 per cent, glycerine. 
March 10,9 a. m., the animal appears well ; weight 1,750 grams. Iujected iu cavity 
of abdomen 5 cnbio centimetres culture bacillus x with 5 per cent, glycerine. Died 
in convulsions at 8.30, March 13. 

March 13, 1490.— Injected into cavity of the abdomen of rabbit 206, weight 640 
grams, 4 cubio centimetres sterile oultare bacillus x in bonillun with 5 pur cent. 
glycnrine. March 18, 9.30 a. m,, in good health ; weight 610 grams. Injected into 
cavity of abdomen 2 cubic centimetres bouillon culture bacillus x. March 22, 10 a. 
m , in good health; weight 610gramH. Killed and abdoininnt viscera found tobenor- 
ninl ill ajipearance. 

March 13, 1800, 12 wt.— Injected iiitn uivv'its ut ft\n\oii\cvi. u^ -sBNiVa '»jl.-«'a\-fiA *J* 
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grams, 4 cubic centimetres sterile culture bacillus x in bouillon with 5 per cent, 
glycerioe. March 18, remains well ; weight HIO grams. Injected into cavity of abdo- 
nieg 2 cubic centimetres bouillon culture bacillus x with 5 per ceut. glycerine. 
Animal died at 3 p. m. next day. 

March 10, 1890. — Injected into cavity of abdomen of rabbit No. 282, weight 1,100 
grams, 12 cubic centimetres sterile culture bacillus x, in bouillon with 5 per ceut. 
glycerine. March 22, 11 a. m., remains in good health ; weigbt 1,030 grams. Injected 
in cavity of abdomen 5 cubic centimetres culture bacillus x iu bouillon with 5 per 
cent, glycerine. Found dead next morning; intense fibrinous peritonitis. 

It will be seeu that these experiments give somewhat contradictory 
results; some of the animals survived a lethal dose of a uonsterilized 
culture after having received a full dose of a sterile culture, and others 
did not. But in those which succumbed the time of death appears to 
have been delayed. Thus iu experiment of March 13 a small rabbit 
which received at noon 2 cubic centimetres of a uonsterilized culture 
did not die until 3 o'clock the next day, while another rabbit of about 
the same size survived the injection of a similar amount (March 13). 
In another experiment (March 6) a large rabbit received a dose (5 cubic 
centimetres) which usually kills within 3 or 4 hours, but died at the 
end of 48 hours. 

Still the experiments as a whole do not give satisfactory evidence of 
immunity as a result of the injection of sterilized cultures, and T am 
inclined to look upon the partial immunity afforded as due rather to a 
tolerance on the part of the peritoneum than to a general tolerance of the 
toxic products present in cultures of this bacillus. This view is sup- 
ported by the fact that I have had even more decided evidence of im- 
munity from the previous injection into the cavity of the abdomen of 
other bacilli. 

This is shown by the following experiments : 

March 10, 1890.— Injected subcutaneously into rabbit 258 I cubic centimetre lique- 
fied gelatin culture of bacillus pyocyanus. March 22, 10 a. m. weight 2,085 grammes; 
injected into cavity of abdomen 2 cubic centimetres liquefied gelatin culture of bacil- 
lus pyocyanus. March 27, 2 p.m., in good health, weight 1,675 grammes; injected into 
cavity of abdomen 4 cubic centimetres culture of bacillus x in bouillon with 5 per 
cent, glycerin. April 2, 11 a. m., weight 1,735 grammes; injected into cavity of 
abdomen 4 cubic centimetres culture bacillus xin bouillon with 5 percent, of glycerin. 
No result. 

March 10. — Injected into cavity of abdomen of rabbit No. 255, weight 2,120 grammes, 
10 cubic centimetres sterile culture of bacillus acidiformans. March 18, 10 a. m,, 
weight 1,300 grammes; injected into cavity of abdomen 5 cubic ceutimetres culture 
bacillus X in bouillon with 5 per cent, of glycerin. March 22, weight 1,290 grammes; 
thin and rather weak ; killed ; some evidence of jieritonitis; liver apparently cirrhotic. 

March 15.— Injected into cavity of abdomen of rabbit No. 275, weight 550 grammes, 
one-half cubic centimetre liquefied gelatin culture of bacillus 36. March 22, weight 
630 grammes ; injected into cavity of abdomen 1 cubic centimetre culture bacillus x in 
bouillon with 5 per cent, glycerin. March 27, remains well; weight 750 grammes; 
injected into cavity of abdomen 2 cubic centimetres bouillon culture of bacillus x. 
Found dead on the morning of March 29. 

NoTi:. — As a rule, 2 cubic centimetres of the culture of bacillus x would kill a 
rahbit of this size within 4 hours. We have, therefore, evidence of a certain degree 
of tolerance as a result of the i)revious injections. 
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^fal■l!h 17, 1800,— Injected fliibciitanooiiBly intu ralibit No. 'JTii, weigLt Tilj grninnu-B, 
loiiMuaiiutimetni buiiiltoii oiilture of bikcilliis gracilis. Marclia-j, in good heallL; lu- 
Jected Into onviCf of abiluuiuu S culjio centimetres callure liiiuilliis yraoilla In bonil- 
loD. MarohST, woiglit fieO granimeH; injeuted into uavlty of iibdomen 'H tinblc ceuti- 
letres culture liacilliin r in bntiillnn with [i^r cent, glyaerin. Auiiual rmiiaiua In 
good bealtti April SO. 

Marek 13. — lujectied siibciitaneonsly iota Tiib1>it 'J71, woiclit 1,740 grammuR, U onbio 
aentinietres bouillon culture oloBtridiuuicadaveriDiiB. Man:b^2,wi!igbt3,010gTaiiiiiieH; 
Injected into cavity uf abdoiiien S cubic centlmetreH bonillon culluvebacillnB grncilia. 
Uurch 27,iveigbt 1,M90 grantmea; injected into cavity of nbdomen 3 cubic ceutiuietres 
cDltiire bacillus J^ in bouillon vritb 5 per cant, of gelatine. April S, weight 1,700 
gramoioa; Injected iu onvlty of abdomen 4 cubic cenliuietros culture bacilluexin 
bouillon mitb 5 per cent, glycerin. A]iril 4, in good health ; killed at 11 a. ni. ; some 
fibrioooB exudation upon surface of liver, iutestiue, and Bpleon ; cirrhoBla of liver. 

Mareh 16,18)0. — Injectec) aubontanoouslyinturabbit No. 279, weight (laOgrnmniea, 3 

, onbic oentimetrea bouillon culture of bacillns ryocyauus. March 28, 11 a. ni., weight 

760 grammeu ; injected Into oavit; uC abdomen 3 cubic centimetres liquefied golittin 

colture baoilliiH pyooyannH. Haroli 27, 1 p. ni., weight 795 graniTues ; iujected into 

vity of abdomen 3 cobic centimetres culture of bacillus x in bouillon with 5 per 
cent. f;1ycerin. Animal died at 1 p. u., Uareb 28. 

Mareh IB, 1S90.— Injected iuto cavity of abdomen of rabbit No. 2U0, weight 940 
grammes, 5 cubic centimetres sterile oultore of bncillus grauilis in bouillon. Maroh 
22, weight 1,060 grammes; injected into cavity of abdomen 3 oubio centimetres bouil- 
lon culture of bacillus gracllla (not eterilized). March 27, weight 1,155 grammes; 
Injected into cavity of abdonisn S. cubic centimetres cnltate of bacilloa x in buuillou 
with 5 per cent, of glycerin. April 2, weight l.OoO granimea; injeuted inf-o cavity of 
abdomen 4 cnbio centimetrea cnltnre bacilluR x in bonillon with per cent, glycerin, 
April 4, in apparent good health ; billed at 10 a.m.; no peritouitia, no developmeut in 
gelatin stick culture from liver. 

NoTB. — A larger rabbi t, weight 2,270 grammes, an ecu m bed to an injection of 1 j cnbio 
oentimetrea of the same cnltnre, iujected on the Sd of April, at Ihe end of 29 hours. 
In thia animal the autopsy roveoled an intense tibrinoua peritonitis, 

March 31, 1890.— Injected into cavity of the abdomen of rabbit No. 283, weight 
1,320 grams, I onbic centimetre culture baclLluB giacilia in bouillon, April 4, 11 a, 
m., weight 1,140 grammes ; injected into cavity of abdomen 4 cubic ceutimetrua culture 
bacillus X in bouillon with 5 per eent. of glycerin. Found dead at S o'clock next 
morning; some peritonitis and considerable fluid in cavity of abdomen. 

Marah 31, 1890.— Injected into cavity of abdomen of nibliit 284, weight 1,500 
grammes, 1 cnbio ceutermelre bonillon culture of bacillus gracilis. April 4, 11 a. m, 
weight 1,42& grammes; injected into cavity of abdomeu 4 cubic centimetres culture 
bacilliiB X in bouillon with & per cent of glyceriu, Animal survived injection. 

JfoccA 31.— Iujected into cavity of abdomen of rabbit 285, weight 910 grammes, IJ 
cubic centiuietrea bouillon cnltnre bacillus gracilis. April 4, II a. m., weight 090 
grammea; Injected into cavity of abdomen 4 cubic centimetres culture of bacillus a in 
bonillon with 5 per cent, of glyceriu. Animal died on fourth day after injection. 
April B, at 9 p. uj,, no peritonitis. 

Marek 31, I89U. — Injected anbcnta noon sly In to rabbit 28G, weight 1,380 grammes, 2 
cubic oentlmetTcs culture of bacillua graollia In bouillon. April 4, 11 a. m., weight 
1,240 grammes ; Injected into cavity of abdomen 4 cubic centimetres culture baciliiisz 
iu bouillon with 5 per cent, of glycerin. Animal found dead on the morning of 
April 11 ; no peritonitla. BncillUB of rabbit aepticiemiB oblained in cnltnre from 
liver. 

NoTR.— It Im piobable that the preceding rabbit also died from rabbit aepticcemia 
which at tills date carried ofl' a number of rabbila keiit iu lUa sMne tn,^*, Bimnv.sf, 
others, throe which had iujected in iLa uavilj ot A« 8,\>iavQ>sii \i s.\Kri\t«&. 'ivivNi™* >^ 
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bociUiiR pjooyaDue. Pure cnltnroa of lianilliifl cauiciilauiilu wern oliUiiiiPil froni tlie 
bliioil nfftll of thcHe. 

I liave made a few ex[)crimGiitB to determine wlielber aiij protection 
is afforded by Biibcutauoous iujuetioua or iiijectioDB in tliK ear veiu. 
Tliese are giveu below. 

Dtomtiern, 188!!.— Injected into thu ear vein ofrabLit No. 210, weight 1.260 Kran"""^ 
3 drops of cuJtare bacilliiax in agiia coco. January 3, 10 a. ni., <tijcct«il intocavit; 
of aliiloiueu 1^ cnbic cenlimoties culture of bacillanx In agiiacocn; February ^, 10a. 
lu., weigbt 850 grammeH, very tliiu nud feeble; injected into caTily ut abdomen 2 
oubio oentiaiotreH ciiUiire of biicllhis x iu MoihI acrnin. Dead next moruinft. 

Ddcember 17, lti89.— Injeoteil into the eiir vein of rabbit 2\1 A drops of oulture of 
liacillns x in agna coco. Jajninry 3, 10 a. m., injected inio cavity of alidoinen 1 cubic 
oentiinetre culture bacillna x in agna coco. Found dead on tbe moruiug of January 
8 (5 days). Ha porilonitifl, no bacilli fonod in liver, 

JanvargS, 1890.— Injectediiito earvein of rabbit 219, weight 1,180 grftniDiMi, 3 drops 
of culture of bacillus x in blood serum. Februry 'J, 10 a. ni., weight 1,710 grammes, 
injected into cavity of abdomen 2 cubic centimetcre culture of bacillus x in bloud 
Bernmheptinoyen ht2<P C. far 20 days. Februarys, 10 a. ni., woigbt 1,600 grnuiniRK; 
injected into cavity of abdoujen fi onbic oentimetres culture bacillus x id bunitlnn 
with 5 per cent, glycerine in oven at 35'^ C. for 3 days. Deiid next morning at « 

March 13, 1890.— Injected ioto ear, not in vein but into cnnuoctivc tissue, a drop» 
of a bouillon culture of baeillus x. March IH, 10 a. ni., weight ilfllQ grams ; inJKcled 
into cavity of abdomen 3 cubic centimetres bouillon culture bncillusx. Doad next 
morniug at 8 o'clock. 

itarok 13, 1890.— lujected subcutaueoualy into left side of rabbit 265, weight 1,530 
grammes, 2 cnblc centimetres bonillon culture of bacillus t. March W, in good health, 
weight 1,450 grammes injected into cavity of abdomen 4 cnbic ceutiuietres culture 
bacillus X in bouillon with 3 per cent, of glycerine. March 22, 10 a. m., in good health, 
weight 1,320 granimos. Killed, some librinons peritotiitis. 

In tlie followiag experiment a rabbit which survived the injection of 
1 cabic eeDtimetre in the cavity of the abdoiueu succnuibed at a later 
date to a larger quantity : 

January '1, 1890. — Injected into the cavity of the abdomen of rabbit S16, weight 
1,425 grnmnioB, 1 cubic ceutinietre of a culture of baoiltus x in agua cnco. Fehriinry 
3, 10 a. m., the animal had bad an abscess in the middle of belly and is now very thin, 
weight 9)J0 grammes; injected into cavity arabdonieu2cubLCCcntiuictre8Cn[turebauil- 
luB X iu blood serum. Died at 12 m,, February 4. Adhesions of intestine from old 
peritonitis; consideral>le duidin cavity of abdomen ; liver very small and rattier durk 

Experiment of March 13 gives evidence of immunity resulting from a 
subcntaneoas injection, but more experiments are necessary to estab- 
lish this point. 

The experimeuts in this series do not support the idea that ait iufeo- 
tious disease is produced in the rabbit by inoculating it nitli cultures 
of bacillis x, bnt a partial immunity from the eflects of intra- iieritoneal 
injections appears to result from previously introducing the bacillus 
into the circulation. 

As already stated the evidence favors the view that death results 
from peritonitis (and tosa'mia?) induced by intra-peritoneal injection; 
aud that a tolerance on the jiart o/ tite pervtouemm, ma'g he eslahUsded 
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the injection of cultures of certain other bacilli, or of itterHizeA ciiUtirea of 
bacillus X. 

I have also iniide a tiiiinber of experiments with h view to tleterminn 
tlie effects of temperature upou tlie virulence of ctilturoa of tliis 
biicillus. 

FREEzma DOES NOT DE3TB0Y VIRULBNOB. 

Februan/ 5, 1890, 10 a. m.— lujeotod itito oftvUy of nbdomon of rabbit No, S2S, 
weigbt 776 E«woi"e8, 2 cnbic coiitimetreB oultiire of bBoilliiB x in blocwl Heriiiii, froaoii 
for 2 boiira iu ioe and salt tiiixtiire. Dead uext morning at 8 o'clock, liacilliis x it) 
{Hire cnltiirB recovered from livsr. 

FehruaTj/ 5, 1B9D, 10 a. m.— Injectea into oavlt; of nbdoinon of rabbit iSlO, weigbt 
810 gTanimeB, 2 cnbic continietreB culture bacillna x in blood serum, frozen 2 hoQre in 
ioe aod palt miitnTe. Dead next morDing at 8 o'clock. Bacillus x in pure culture 
recovered from liver. 

For the following experiments the cultures were made at a tempera- 
tare of 20° C. 

January 31, 1^90, 9:30 a. m.— Injected into cavity of abdoinen of rabbit 223, 
weight 1,250 grauiioeB, 2 cubic centimetres culture bacillus 2 in blood serum, No. Ti of a 
BericB cultivated at intervala of 3 days in incubating oven at 30^ C. Fonnd 
dend on relnrn to laboratory at 13:30 a. ui. 

Fithmars US, 1S90, 9:30 a. m.— Injected into cavity of abdomen of rabbit S234, 



bacilltiB X in blood serum. No. H of a 
me of injectiuu. Animal dead next 

cavity of abdomen of rabbit 335, 
B culture bacitluBx in blood sornm 
No, 8 of acriea at 20" C, 22 days old. 

adc at a tempora- 



weight 945 grammcB. Ij cubic centimetres culti 
sericR at M" C. ; onlture was 22 days old at 
morning at 8 o'clock, 

Februars 2«, 1890, 9:30 a. m.— Injected int 
weigbt 1,000 grammeB, one-half coble 
(same culture as used for rabbit 234), cultui 
Animal dead next morning at 9 o'clock. 

For tlie following experiments the cultures were 
tureof35oC.: 

Januars 3, 1890, 9:30 a. m.— Injected intO' cavity of abdomen of rabbit No. 2211, 
weigbt 1,330 grammes, 2 onblu ceutimetres culture liaciUua x iu blood soruni, No. .■"> of 
BericB at 35'' C, culture 3 days old. Animal fouud dead next morniug at 8 o'clock. 
Pare culture of bacillus x from fluid in poritODeal cavity. 

February 3, 1 890. —Injected into cavity of abdomen of rabbit No. 227, weight 955 
grammes, 2 cubic centimetres culture of bacillus x in blood aerum, No, 3 of series at 
35° C, cuUure IS days old. Animal survived injection, and on March 5 weighed 
1,340 grammes. At 10 a. m. this date injected into cavity of abdomen 4 cubic cen- 
timetrea culture bacillua x in bouillon with 5 iier cent, glycerine, 3 days in oven at 
SS'J C. Animal dead next morning at 8 n'clnok. 

FiAraary 27, 189U.— Injocied into cavity of nbdonien of rabbit 232, weight 920 
grammes, IJ cubic centimetres culture bacillna x in blood serum, No. 8 of aeriea at 
35" C., culture 22 days old. Animal survived iujection, and on March li weighed 850 
grammes. 10 a. m. injected into cavity of abdmnen 4 cnbic centimetera culture 
bacilluB X in bouillon with 5 per cent, of glycerine. Fouud dead next morning at 
8 o'clock. 

Fehrnarif 27, ltJ90, 0:30 a. m.— Injected into cavity of the abdomen of rabbit No. 233, 
weight 895 grammes, 1 cubic centimetre culture bacilluH x iu blood aerum, Nu. 8 of 
series at 35° C. (same as used for rabbit 23^), culture 22 days old. Animal diet) at 
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TItP exiierimiMits iu tliix Ht^rios iiidimtt; tbntrinilcticc i« tlimiiiiKlioil 
by keeping a culture for isoiiiu littm ut '^'^°C, but hIiow tliat tlio niiiinuls 
wbicb survived an in tni- peritoneal ii^ectton willi tbcM^ utt^^nuutvd cul- 
tares are not protected Crom the tetiial eR'eets of a reeeiit ealture, 

I would say Unally with refereuw to this bacillus tbat I bave not 
encountered it in toy coiupurutive researches made by the same methods 
upon cadavers from other diseases than yellow fever. 

Iu a siugle iiistsince I oblatued bacillus j; in a culture from the liver 
of guinea pig 179, inoculated with 3 drops of material from the liver of 
a ease of tuberculosis kept 48 hours in au antiseptic wrappinR. 

The animal died on the sixth day after receiving the inoculation ami 
I recovered from the effused serum iu the subcutaneous counective 
tissue, a bacillus which presented all the characters of bacillus r. A 
culture of this bacillus iu agua cuco killed rabbit 205 iu 7 hours (3 
cubic centimetres) and rabbit 207 in i hours {2^ cubic centimetres). 
This seemed to exclude bacillus x from further cousitti^ratiou as the 
possible etiological agent iu yellow fever; but upon referring to the 
history of this guinea pig I found that it had been iuocnlated a week 
previously with a culture of bacillus x (one-half cubic centimetres 
injected subcutaneously, November 20, at 10 a. m.). 

It will be ramembered that the guiuea pig is not killed by sub- 
cutaneous injectious of cultures of this bacillus. To test the question 
as to whether bacillus x could survive for some days iu the tissues 
of an inoculated guinea pig, I Tnade the following experiments : 

Deocmber 17, 18^,11 a. m. — Injci^ted sulicutaueonBly intu guiciea pig No. 189 1 uiibk 
ceotiuietre culture badllus x lu agua coco. Tb(> nuioial remained Iu nppareut gwid 
bealtli, and waskilk-d at 11 a, iit. DocemberSS. Cutturee were mode from its liver and 
spleen; hi butb buejllui!/ wus obtaiued iii pure culture. 

The experiment was made iu duplicate, 1 cubic centimetre of the same 
culture having been injected into guinea pig 1!I0. The animal was 
killed at the same time, and cultures made from the liver and spleen 
contained bacillus ,r. 
No 3. Bacillus aoldiformanB.— (My bacillus i of 1888. ) 

This bacillus I first obtained iu June, 188S, from a piece of yellow- 
fever liver which bad been preserved for 48 hours iu an antiseptic wrap- 
ping; it was associated with bacterium coli commuuc aud my bacillus 
cadaverinus. I have since obtained it from liver preserved in the same 
way in two of my comparative autopsies. 

It is, therefore, excluded as far as the etiology of yellow fever is con- 
cerned, but as it is pathogenic and has some interesting characters I 
have given some tiuie to its study. 

The morphology of this bacillns is shown by my photomicrograph, 
Fig. 1, PI. Tii. It is larger than my bacillus tr, and like it differs con- 
siderably in its dimensions at different times ; the diameter may be as 
much a« 1^ /<. Usually it has the appearauce of a short rod, mte and a 
half to two times as long as broad, but the elements are often oval in 
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riirm. It is Jiot motile. Like tbc colon bacillus and bacillus 2' it is i^ 
/aoiiHiitivc anoeroMc, aiul like iLem it grows freely in an acid niediuui — 
llesli -peptone- gelatine coiitaininj;: 0.2 per cent, of bydrocliloric acid. In 
cnltitres containing glycerine or sugar it produces an abundant ovolu- 
ttOD of carbon dioxide and a volatile acid is formed. Bouillon cultures 
to wbich 5 iier cent, of glycerine bas been added, and wbich bave been 
carefully neutralized, acquire a decidedly acid reaction as a result of 
the growtb in tliem of tliis bacillus, but niibout the addition of glycer- 
ine no acid is formed. 1 tbereforo infer tbat it bas tbe power of break- 
ing up glycerine, and have named it bacillus acidi/onitans. In eocoanut 
water, wliicb contains gbicose, it produces an intensely acid reaction 
and an abundantevolution of carbon, dioxide. 

It does not liquefy gelatine, and in stick cultures grows abundantly 
botb on the surface and along tbe line of puncture. At tbe end of 24 
bonrs at 22=^ C. a rounded white mass is formed upon the surface re- 
sembling the growtb of Friedlander'a bacillus; at tbe bottom of the 
line of puncture tbe separate colonies are spherical, opaque, and pearl- 
like by reliected light. Gas bubbles are formed in tbe gelatine. (See 
Fig. 8, PI. Yu.) At the end of a week tbe surface is covered with a 
tbick white semi-Huid mass. 

In gelatine roll tubes the superlicial colonies arc translucent or opaque 
and spherical or somewhat irregular in outline ; by reliected light they 
" are slightly irridescentj the deep colonies are spherical, opaque, and 
homogeneous. 

Tbe growtb upon the surface of nutrient agar is abundant and rapid, 
of a shining milk-white color, and cream-like in consistency. An abun- 
dant development forms along tbe line of pnuoture and the culture 
medium is split up by gas bubbles. In glycerine agar the evolution of 
gas is very abundant and the culture medium acquires an intensely 
acid reaction. 

Ou potato tbe growtb is abundant and rapid at a temperature of 20*^ 
to 30° 0., forming a tbick, semi-fluid mass of a milk-white color. 

I have not obtained any evidence that this bacillus forms spores; 
the cnltures are sterilized by 10 minutes' exposure to n temperature of 
IfllP F. 

When cultivated in bouillon to which 5 percent, of glycerine has been 
added the caltare medium acquires a milky opacity and there is a copi- 
ous precipitate, of a viscid consistency, consisting, of bacilli; during tbe 
period of active development the surface is covered with gas bubbles 
as in a saccharine liquid undergoing alcoholic fermentation, ami the 
liquid bas a decidedly acid reaction. 
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Pathogenic for rahbits and guinea pigs, — This is sliowu by the follow- 
iug experiments: 



Animul. 


Date. 




1888. 


Ouineapig .. 


Aug. 81 


Do 


Aug. 31 


Babbit 


Sept 3 


GuinoapiK •• 


Sept 1 


Do 


Sept. 4 


Rabbit 


Sept 6 


Do 


Sopt 7 


Do 


Sept 7 


Do 


Sept 7 


Guinea pig . . 


Sept. 11 




1889. 


Rabbit 


Nov. 12 


Do 


Deo. 24 


Do 


Deo. 24 




1890. 


Do 


Feb. 15 


Do 


Feb. 28 


Do 


Mar. 1 


Do 


Mar. 1 


Do 


Mar. 3 


Do 


Mar. 3 



Culture. 



Potato.. 
. ... do ... 
Bouillon 
. . . . do . . . 
. . . . do ... 
— do ... 
....do ... 
— do ... 
....do ... 
....do ... 



Agna oooo. 

....do 

do 



do 

Bouillon . . . . . 
Blood serum 

....do 

Bouillon 

Blood serum 



Amount 



Small ... 
...do.... 
2 00 

2 CO 

3 00 

1| CO.... 
1 cc ..... 

1 cc 

i cc 

2 CO 



1 00. 
1| CO 
1 00. 



1 00 . 

2 00. 

H 00 

1 cc . 

2 CO. 
2 CO. 



Where iiviei;ted. 



Cavity of abdomen 

....do 

....do 

....do 

....do 

....do 

Subcutaneous 

....do 

Cavity of abdomen 



.do 
.do 



.do 

.do 
.do 
.do 
.do 
.do 
.do 



Roaalt 



Died at end of 27 honra. 

Recovered. 

Died on foarth day. 

Died at end of 16 hoars. 

Died at end of 40 hoars. 

Died at end <^f 16 hoars. 

Died on seventh day. 

Do. 
Died on fifth day. 
Died at end of 28 horns. 

Recovered. 

Do. 
Died at end of 28 hours. 

Recovered. 

Died at end of 9 hoars. 

Died at end of 22 hoars. 

Do. 
Died at ond of 20 hoars. 

Do. 



The following experiments have been made with sterilized cultures of 
this bacillus : 



Animal. 



Rabbit 
Do 
Do 
Do 
Do 



Date. 



1890. 
Mar. 4 
Mar. 10 
Mar. 10 
Apr. 1 
Apr. 1 



Culture. 


Amount 


Bullion 

...do 


5cc. 
10 cc. 
10 CO. 
10 CO. 
10 oc. 


...do 


...do ...... ... 


...do 





Where ii^eoted. 



Cavity of abdomen 

...do 

...do 

..do 

...do 



Result. 



Negative. 
Do. 
Do. 
Do. 
Do. 



In animals which succumb to an intra-peritoneal injection of a cul- 
ture of this bacillus the intestine is commonly hyperaemic, the spleen 
enlarged, the liver normal. The bacillus is found in the blood in 
rather small numbers, and may always be obtained in cultures from 
the blood or the parenchyma of the liver or spleen. 

No. 4. Bacillus cavicida Havaniensis. (My bacillus x x Havana, 1889.) 

This bacillus was obtained from the contents of the intestine of a 
yellow fever cadaver in Havana, in 1889 (Autopsy No. 24), through in- 
oculated guinea-pigs, as follows : 

June 13, 12 m. — Injected siibcutaueoiisly into giiinea-pig >io. 102, 3 minims of viscid 
mucus from Intestine of Case 24 ; collected at 9 a. m. ; not black. The animal died 
at 8.30 a. m., June 14 ; considerable collection of bloody serum in subcutaneous con- 
neoti ve tissue containing a motile bacillus. Jane 14, 10 a. m., injected subcutaneously, 



ETIOLOGY AND PREVENTION OP YELLOW FEVER. 

into giiinea-iilg 105, S minlmB of blood; HRrurn ttam cellnlar tissne of £iilnen-pi)( 102. 
June 15, 6 a. tii,, tbe aniuial is very feeble, lyiiiK upou ita aide, resjiiratioD rapid. 
Died at 7.30 a. m.; autopsy at aucn. No HiibciitaueuuB uideina, liver pate, nbdouiiiial 
viscera noroiiil in appanrauce; bacilli in Bmcnr-prGparatioufrom liver; afewiu prep- 
aration l^oin blood of beart. Pure cnltnre of motile bacillus from blooil of liuurt; 
slide I-J41. 

This IB an netively motile, non-liquefying baeiUtin. 

It is a facultative anaerobic. lu gelatine stick-cultures the growtti 
upon tlie surface is very scanty and thin, not extending far from tbe 
point of puncture; along the lino of puncture are developed small 
translucent, pearl-like, splierical colonies, which later become opaque 
and sonietimeB granular. 

Ill gelatine roll-tubes, at the end of 24 hoars at 22° 0., the deep colo- 
nies are very small splieres of a pale straw-color, later they become 
opaque light-brown apberea, or may have a dark central maas sur- 
rounded by a transparent 8one. The superficial colonies at the end of 
5 days are small translucent masses of a pale straw color towards the 
center, with thin and irregular margins; sometimes with a central 
lightlirown nucleus ; at end of 10 days the deep colonies are still quite 
small, of a brown color, and opaque. 

In glyceriueagar roll-tubes at end of 24 hours the deep colonies are 
in the form of a biconvex lens, and appear spherical when viewed in 
face and biconvex when seen from tlie siile ; they have a straw color by 
trau^inittod light, ami are bluish wLLte by rollected light; the super- 
ficial colonieis are translucent with a bliiish-white luster. 

On potato, at 22° 0., at the end of 48 hours there is a thin dirty yel- 
low growth of limited extent; at the end of 10 days there is a thin 
gflmlioge-yellow layer and little masses of the same color ; the growth 
is ipiite thin, with irregular outlines, and is confined to the vicinity of 
tbe impfstricb. 

Grows in nutrient agar containing 0.2 per cent, of hydrochloric acid 
(1:500) Thermal-death point 130^ P. (about 55° (3.). 

Grows in agua coco without forming gas, and causes tbe liquid to 
become slightly translucent, not milky. 

Not killed by 30 minutes exposure to a temperature of 10^ F. 

In its morphology this bacillna cJOHcly reeembles tbe colon bacillus. 

It does not correspond wilh the descriptions of bacillus cavicida 
{Brieger's bacillus). This, according to Fliigge and Bisenberg, forms 
very characteristic colonies. " Sehr charaktcristic, in form sehr schiiu 
gruppierter, weisslicher, konzentriscber ringe, die ttnlich angeorduot 
sind, wie dieSchuppen anf dcm Itiicken eincr Scbildkrote" (Kiaenberg). 

I have not seen anything answering to this description in the colonies 
of tbe bacillus under consideratiou. In order to make the comparison 
with Brioger's bacillus, I obtained from Dr. A. C. Abbott a culture of 
this bacillus from tbe atock preaerved in Professor Welch's laboratory 
in Baltimore. This also did not present the cbaraetoriHtic colonies 
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above described, nor did it kill gainoa-pigs. Since my return to Balti- 
more I have again obtained a culture from the same source, and again 
have been unsuccessful in killing guinea-pigs with it. A careful com- 
parison side by side with the bacterium cell commune shows that in its 
characters of growth and in its morphology this bacillus of Brieger is 
identical with the bacillus of Escherich. Whether the cultures pre- 
served in German laboratories i)reserve their pathogenic power 1 am 
unable to say. 

The cultures of my bacillus cavicida Havaniensis which I brought to 
Baltimore with me, upon being rei)lanted after an interval of 3 months, 
failed to grow. I have therefore lost this interesting bacillus from my 
collection. 

It is very pathogenic for guinea-pigs, not so pathogenic for rabbits. 
This is shown by the following exi)eriments : 

Eavanat June 16, 1689, 12:30 p, m. — Injected siibcutaneously into guinea-pig 109, 3 
minims of a cnltore in agua coco from heart of guinea-pig 105 (see above). Auiuial 
found dead next morning at G o'clock. Very slight subcutaneous oedema near point 
of inoculation. Liver light in color, contains a few bacilli ; stomach byperaemic. 

June^l7t 10 a, m, — Injected subcutancously into guinea-pig 110, 4 drops of a cultnre in 
agua coco from heart of guinea-pig No. 105. Animal died at 10 p. m. same day. Con- 
Biderable subcutaneous oedema containing bacillus x x. Bacilli in liver not numerons. 

June 17, 10 a. m. — Injected subcutancously into guinea pig 110 4 four drops of a cul- 
ture in agua coco from heart of guinea-pig No. 105. Animal died at 10 p. ra. same 
day. Considerable subcutaneous oedema containing bacillus x x. Bacilli in liver not 
numerous. 

June 17, 10 a. m. — Injected into cavity of abdomen of guinea-pig No. 112 i cubic 
centimetre culture bacillus o^; x in agua coco. Died Juno 18 at 12 m. 

June 18,7 a,m. — Injected subcutancously into guinea-pig 113, 1 drop of bloody 
ternm from cellular tissue of guinea-pig 110 (see above). Died at 9 p. m., next day. 
But little subcutaneous effusion ; liver light in color, contains much fat, spleen large. 

June 19y 2:30 jj. m. — Injected subcutaueously into guinea-pig 114, 1 drop of fluid 
from anaerobic culture in glycerin agar of bacillus xx. Juno 22, the animal has 
been very sick but now appears better. June 24, appears well. Died June 29, cnl- 
sure from blood of heart, negative. 

June 23, 10 a. m. — Injected subcutaneously into guinea-pig 118, one-half cubic cen- 
timetre culture of bacillus xx in agua coco (third culture from heart of guinea-pig 
105). Animal died at 9 p. m. the same day. 

July 17, 8 a. m. — Injected subcutancously into guinea-pig 155, one-half cubic centi- 
metre culture of bacillus xx in agna coco, from agar stick culture two weeks old. 
Found dead at 6 a. m. next morning. Extensive collection of bloody serum in walls 
of abdomen. 

EXPERIMENTS OX RABBITS. 

Havana, June 20, 1889. — 4 j;. m. — Injected subcutaneously into rabbit No. 114, wei^jht 
900 grams, 1 cubic centimetre culture bacillus xx in agua coco. June 22, remains 
well but has a collection of bloody serum in walls of abdomen from which a pure 
culture of bacillus xx was obtained. Died in convulsions at 6 a. m. July 23. 

June 23, 1889, 10 a.m. — Injected subcutancously into rabbit 115, one-half cubic 
centimetre culture of bacillus xx in agua coco. Dead at 6 a.m. July 25. Has had 
a profuse, watery diarrha^a; no subcutaneous a'dema. 

t/Mwe24, \ p. m. — Injected subcutaueously into rabbit No. 117, 1 cubic centimeti« 
cultnre }}nci]]ii8 xx in agua coco. June '25,6 a.m., decUuea food*, temperature in 
rectum 106° l\ This animal recovered. 
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June 26,0:30 o.mi—Injeoted into cavity of abdomen of rabbit Its, 1 cubic couti- 
niette oultiire baoillus a: in agaa coco. Animal ruuovered. 

Juhj 7, 0:3O«. m. — Injected into cavity of alidonien of rabbit 153, 1 cubic coutiiuotrB 
onHure of baoillnB zz in agua coco. Kucovered. 
No. 5. Bacillus hepatiouB fortultua. (StDtoberg.) 

Obtained ia cultures from bloody flenirn in connective tissue of 
guinea-pig 119, iuociilated with blood from liver of case 28. 

Au aerobic, non-Hquefj/ini/ bacillus, not observed to be motile, or to 
form spores. 

In gelatine stick cultures does not grow along line of puncture except 
to a slight extent near surface. On surface a white mass is formed 
about the point of puncture. See Fig. b, PI. vin. 

In gelatine Esmarch roll-tubes forms spberical Uglit brown colonies, 
liomogeueous or finely granular; at end of 4 days deep colonies are 
lobate, and the snpeitlcial are like a mamma in form, with striattons 
radiating from the center, and of a dark brown color. 

Upon surface of agar stick cnlinro a soft and rather tliiii white layer 
is formed at end of S days at 26° 0. 

Upon the surface of gljcerin-agar the development is iiuite rapid, 
nearly the entire surface being covered at end of 24 hours with a milk- 
white growth, in incubating oven at 35° 0. 

On potato at end of 48 hours a rather dry and thick oreamwhite 
growth formed along the impfatrichat end of 48 hours. The potato has 
a bluish discoloration which afterwards disappears ; at end of 2 weeks 
a rather thin, light brown semi-fluid layer covers the entire surface. 

Abundant growth in agua coco at end of 34 hours at room tempera- 
ture, without formation of gas. 

Resembles bacterium coli eommuue in its morphology, but is dtR'er- 
eutiated from this bacillus by the fact that it is strictly aerobic, by its 
colonies in gelatine plate cultures, etc. See Fig. 1, PI. viii. 

Not pathogenic for rabbits (single e.\periment in which 1 cubic centi- 
metre of a culture in agua coco was injected into cavity of abdomen]. 
No. €. BaciUua inteetlnus motilla. (Storuber^;.) 

Obtained in cultures' from the contents of the intestine of yellow-fever 
cadavers in Havana, 1889. 

A small, actively vtotile, non-Itrfue^ytnjr bacillus of the " colon group." 
A/acnUative anaerobic. In gelatine stick cultures pale straw-colored 
colonies along line of puncture to bottom, and a rather thin translucent 
white layer upon surface, Sometimes a nebulous outgrowth occurs 
from the line of puncture and tufted outlying colonies are formed 
throughout the gelatine ; at other times, in old cultures, a few feathery 
tufts sprout out from the line of puncture. 

lu gelatine roll-tubes, at end of 24 lionrs at 27° C. Iho deep colonies 
arc spherical and homogeneous and of a iiale straw color ; superflQial 
colonies are like little drops of water, of a pale brown color. 

Grows in agua coco without forming gas. 
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On potato the growth in rather thin and of a pale yellow color, not 
extending far IVom line of impfstncb. 

In its morphology this bacillus rcsemblcH the "colon baei]lns"of 
Escherich, but it is distinguished from it by its active moveuietits, its 
colonies in geliitine roll-tubes, ete. See Fig. 2, PI. vilL 

Not pathogoiiic for gniuoa-pigs; not tested upon other animals. 
Ho. 7. BaoUlua cavia fortuttua. (Sleniberg.) 

Obtained in pnre culture from tirer of guinea-pig 134, inocalated 
Bubcutaneously with 2 niiuims of matorial from liver of case 27, pre- 
served 48 hours in an antiseptic wrapping. 

An actively viotlle, nonliquefying bacillus. Faeultative anaerobic. 

Iq gelatine stick cultures there is a soanty growth on surface at 
point of puncture ; growth to bottom of stick, where the colonies are 
apborical, translucent, straw-colored and pearl like by reflected light. 
Colonies in gelatine roll-tube at eud of three days, small, spherical, 
light brown in color at first, later opaque, sometimes with an opaque 
granular central portion surrounded by a transparent zone. 

Growth on potato at eud of a week in form of small dirty yellow 
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Does not form gaa in agua coco. 

The morphology of this bacillus is shown by my photomicrograpb. 
Fig. 3, PI. viii. 

A culture in agua coco {1 cubic centimetre) injected snbcutaueously 
into guinea-pig 138 gave a negative result. No further experiments 
made with reference to pathogenic power. 
No. 8. BacllluB canionlacida. (Kocfa.) 

I obtained the bacillus of rabbit septico'mia in Havana under the 
following circumstances: A guinea-pig was inoculated snbcutaneously 
on the 31ftt of July with 3 minims of material from the liver of case 
29, kept 48 hours iu an antiseptic wrapping. The animal died lit the 
end of 26 hours and 1 cubic centimetre of a culture in blood serum 
from its liver was injected on the Ctb of August beneath the skin of a 
rabbit. The animal died at the end of 2'2 hours, and a culture of the 
bacillus of rabbit septlcii^mia was obtained from its liver. Two drops 
of blood from the heart of the above rabbit injected beneath the shin 
of another rabbit caused its death at the end of 20 hours. Its blood 
contained the same bacillus. 

On the loth of August another rabbit was inoculated subcutaiieously 
with 3 minims of material from the liver of case 31. This animal died 
in convulsions at the end of 48 hours, and the bacillus of rabbit 8ei)ti- 
c%mia wa« recovered from its liver. 

On the 11th of August at 3 p. m, one-half cnbic centimetre of a cul- 
ture of this bacillus in veal broth was injected beneath the skin of 
another rabbit. This animal died at 9 p. m. the same evening aud the 
bacillas was found in abundaoce in its blood. 
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naving in the rabbit a test for the presence of lliis lincillus, aud 
liavlng found it in two cases, I contiuued the search for it in some sub- 
sequent autopsies as follows : 

Jujjiist 12, 1;30 p. n>.— lujeoted beoeath the akin of rnhliit No, IM, 6 mliiiuiB of liver 
pulp fmin case 32. Result negative, 

Augnet 13, 12:30 p.m.— Injccteil aubcntaaeoasly into rabbit 169, 4 miDlmsor liver 
pulp from case 33. Result neffative. 

Ju^i[«{ 15, l:30;i.)n, — lujected subcntaneauitlj' into rabbit 171, 1 ou1)io oentlnietre 
of material, priuoipally blood, froui case 35. Rtaiilt negative. 

Aui/uit 17, 9:30 a. m. —Injected iiibcutaiieoiiH!; loto taltbit 176, 4 niiuius from liver 
of case 35, kept 4^ liaiirs In aDtiseptio wrapping, material cuDtaios bacillus N and 
otlier baoilli. Animal fouad dead at 6 a. m. August 21. Bacillus of nibbit scpti- 
c(i>uiia not present. A motile bacillus olifained in cultures from liver. 

Aui/uit W, 7;30. — lujooted Buboutanooualy into rultbit 1T8, oue-hulf cubic cuutl- 
uietre crusliod parencbyma from liver iif case 31). Result negative. 

Augutl 21, lOiSOji. ni.— Itijeoted suboulaneously into rabbit 183, 2 uiiuims matoiial 
from liver of case 37. Result nogaiive. 

Aiiguat 22, 1:45 p. m. — Injected subciitaneDualy int-o rabbit 184, I cubic ocnitmetre 
blood and ctuabed parencbyma from llvor of ease 38. Result nef(Btlve. 

These experiments suffice to show that the presence of this widely 
distributed pathogenic bacillus in two cases was accidental, and of no 
significance so far as the etiology of yellow fever is concerned. 

No. 9. BacllluB BaTanieuaia (Sternberg). 

This is au. aerobic, ckromogenk bacillus (micrococcns I) which I ob- 
tained in my cultures from the kiduey in a single case, in Havana, in 
18SS. It is extremely small, as will be seen by reference to my photo- 
micrograph, Fig. 1, PI. IX, and should perhaps be described as a micro- 
coccus. 

It is not moUk, and, so far as my observations go, does not form 
spores. 

It does not liquef^' gelatine, but grows upon the surface of flesh pep- 
tone-gelatine as an opaque, brick red or carmine layer, which develops 
slowly and extends very gradmdiy from the point of inoculation. There 
is a scanty development near the surface in gelatine stick cultnres, but 
the characteristic color is only formed upon the surface where there is 
free access of oxygen. 

On nutrient agar the growth is slow but continuous, forming at the 
end of 10 days at the room temperature a heapcd-itf) carmine mass. 

Frequently this bacillus fails to grow upon the surface of cooked 
potato, perhai)s becanse of an acid reaction of the potato. But some- 
times it grows aa it does on nutrient agar, forming a thick irregular 
mass of a bright carmine color, as seen in Fig. 1, PI. xix. Dr. Kemp, 
of the Hoagland laboratory, who succeeded iu obtaining a culture on 
potato after 1 had failed, thinks that it grows more readily on cooked 
potato which has been kept for some time and has become dry. 

In gelatine roll-tnbes the colonies are small, spherical, translucent, 
and of a beautiful blood-red color. 

I have a variety of this bacillus in cultivutiuu wUw\i Viw*ft'ww«w^^ viN^-i 
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color — a trace of pink only. This is from a pure culture wliicb had the 
usual deep carmine color and whicii I kept for a year in a hermatically 
sealed glass tube. Upon replanting it at the end of this time in nutri- 
ent agar it grew, but has since been almost without color. The growth 
is also less abundant. This bacillus is not pathogenic for guinea pigs. I 
have not tested it upon other animals. 

No. 10. BaccilluB vacaolosis (Sternberg). 

I obtained this bacillus in one case in my cultures from the intestine, 
in one case from the stomach, and in one case a few colonies were 
obtained in cultures from the kidneys. 

The morphology is shown by my photomicrograph, Fig. 3, PI. ix. It 
varies considerably in its dimensions, especially in old cultures, in 
which a variety of involution forms are encountered. The rods are 
often more or leas curved and may grow out into long-jointed filaments. 
They present the appearance of containing numerous vacuoles in the 
protoplasm; these are not spores, but this bacillus forms, under certain 
circumstances, large oval spores. It is sometimes motile, the move- 
ments being slowly progressive, with a to and fro movement, as if pro- 
pelled by a tlagellum. It liquefies gelatine slowly in cup shape, the lique- 
fied gelatine being quite viscid with a cream-white layer of bacilli on 
the surface. It does not grow in an acid medium. 

In nutrient agar the growth along the line of puncture is scanty ; on 
the surface it forms a cream-white layer and the bacilli grow out into 
long-jointed filaments. 

On potato it forms a thin cream-white layer. 

Not pathogenic for rabbits ; not tested upon other animals. 

No. 11; BaciUuB fluoresceiiB liquefaciens. 

This bacillus I first encountered in Havana, in 1888, in cultures from 
the spleen, stomach, and fluid in the peritoneal cavity of case 2. In my 
researches in Decatur, in the autumn of the same year, I obtained it in 
a number of cases in my cultures from the feces of yellow-fever patients. 

It is a motile, liquefying bacillus, which forms a greenish pigment and 
gives to the liquefied gelatine a fluorescent greenish color (see Fig. 2, 
PI. xxi). A thick white deposit, consisting of bacilli, settles to the floor 
of the liquefied gelatine. 

On potato, at the end of two weeks, at the room temperature a rather 
thin pale brown layer covers the greater part of the surface; this has a 
varnished shining appearance as seen in Fig. 1, PI. xxi. 

This bacillus is about 0.8 u in diameter and four or fi\Q times as lone 
as broad. It is frequently joined in pairs, as seen in my photomicro- 
graph, Fig. 2, PI. IX. 

I have made no experiments with reference to its pathogenic power, 
having lost my culture of it during my absence in llavana last sum^ 
nier. 
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No. 12. BacUlna pTooyanui (QoHsanl). 

Obtaiuetl from tbe liver of case iiS, navtiDa, ISSfl, and from tlio 
fei;es of a case in Decatur, in 1888 ; a liquefying bacillus wliich forma 
a green pigmeut and appears to be ideutical witb the bacillus pfooya- 
nuH. 

It is actively motile. Its morpliolog-y is showu in my pliotomiero- 
grapli, Fig. 1, PI. X, and its growtli in gelatine by Fig. 2, PI. ix. 

Upon potato a cliocolate-colored layer ia formed, as sUown in Frg. 3, 
PI. xtx. Tbe potato sometimes acquires a green color and sometimes 
does not. 

Agar cultures acquire a beautiful fluorescent green color, whicli pen- 
etrates tbe medium from tbe surface, wUere tbe pigment is formed in 
presence of oxygen. Old agar cultures acquire an olive-browu color. 
The growtb upon the surface of agar is abundant, of a white color tinted 
sliglitly green, and ia quit* viscid. 

A thin mycoderma forms upon the surface of tlio liquefied gelatine in 
gelatine cultures, and it is here tbat the pigment is formed. 

Young colonies in gelatine rolt-tubeB are coarsely granular, light- 
brown ill color, and are sometimes surrounded by a transparent rufHe- 
like margin, as shown in Fig. 3, PI. x. Later liquefication occurs, as ia 
shown in Fig. 4 of tbe same plate. 

This bacillus is paibogenie for guinea-pigs and rabbits, as shown by 
tbe following experiments: 

t3aUlmorr, ifaroh V3, 1S90, 10 a. m. — Injected snbentHiieougly into gniaen-pig 3(J9 
imu-lmlf cubic ccutiuietrellciiiefieil){elatme-culturu of bacilluB, 13. Found dead noxt 
uioTuiug at 8 o'clock; bacMlua pyocyunns rocuvereil fVuiii bluuil of bearr, 

Marph 10,9:30 a. m.— Injoi'ted ioto oiivity of filiilumea of rabbit 1 cubic ceutiiiiotra 
lii|uif(Bd Kolatiuo-cnltuTO of bBoillus IS. Aainiul died without coutuIhious at 1 
o'alnok the sttme day. 

Jf(irDhlO,0:30 a.m.— Injected snbcntnneuusly into rabbit 3Gt^,«-eighl,9,07S grammes, 

I cubic CButitnetre lique^ed gul at lue- cult lire of bacilluH 13. Animal rcoovcre*], aud 
on tbe S2d of March received in the cavity of the abdomcu 3 cubic centimetres 
li(|iielieil gela tine-culture of ttie same bacillua. Roanlt negative. (Protected by fiTBt 
inoculation.) 

March 13, 10 a. m.— Injeeted Into cavity of abdomen of rabbit No, 302, weight 730 
grammes, oiie-batf cubic centimetre liiinelled i;eliitiue- culture of bacillus 12. Ani- 
mal fmitid dead next morulng at 8 o'clock. Baclllua recovered in pure culture from 

March 13, 10 a. m.— Injected subcutaneously into rabbit No. 3«3, vroiglit G50 
grammes, one-half cubic eentlinotreliiiueHod gelatine-culture of baoiiliis 13. Animal 
found itead next morning ut H o'clock. BaciUun recovered in pure culture f\'om liver. 

Marth 15, 11:30 a. m.— Injected into cavity of abdomen of rabbit No. 274, weight 5(Ki 
grammes, 1 cubic centimelrGjhrfft! culture of baoillne 13. Result negative, March 33, 

II a. m., Injected Into cavity of abdomen of the same rabbits cabic centimetres liiiiie- 
fiud gelatine-oullure of bacillus 1*2, Animal remained in good health. Pruteetiou 
by injeolioa of a sterile culture. 

No. 13. Bacillus liquefaclena oommune. (My baclllua o, Decatur, IRSS). 

This bacillus was present, in comparatively small numbtrs, in about 
half the cases, in my cultures from the feces of yelVo'N feMct ^«.'C\5ac&A, 
made at Dei;atar, Ala., in the aiitumu ot IS^. 
4007- — 
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It is an actively motile, luivr/ying bacillaa. 

lu its morpholofitf it reeeiobloa the coIod bacillus, being a short rod 
with rouadud enda, three or four tiues as long as broad. See my plio 
tomicrograpb, Fig. 2, PI. X. 

In gelatine stick cultures liquefaction occurs rapidly in tbe form of a 
purse, as is shown in Fig. G, PI. x. 

Growth oucura at a comparatively low temperature; a culture ex- 
posed in an attic room in Baltimore in tbe month of January showi 
decided development with liquefaction of the gelatine. 

On potato the growth at the end of two weeku is of piukiBh i 
and more or less irregular and corrugated, as shown in Fig. 3, PI. xXL 

This bacillus grows readily in a gelatine mediunj oontainiog 0,2 per 
cent of hydrochloric acid. 

The lollowing experiments show that it is not decidedly paLbogemc 
for rabbits : 

Baltimore, Decemher 5, 18S8. — Injuotnl BiibeiitftneouHly into rftlibit No. 59, weight 
812 grammes, 2 aulilo ceDtimeters liqueHed gelittlDe-auIliire liocillas o. TLe aiiimnl 
had Borne ceUulitie at point of iuooiilatJon, aud aa abaceaa, but recovered. 

JSaltimiirt, December 5, 1868.— lujeoted sobcutttneoualy into rabliit No. GO, weigblSJS 
graniiuea, oue-fonrth cubic centimetre liquefied gelatine-culture of bacillus d. Suuw 
oellulitiB at point of iDocnlation ; recovered. 

BaltimoTf, Deetmber 12, 1868. — Injeotad into cavity of alidomeu of rabbit 64, weight 
71G grammes, 'H onbic centimeteni liqneQed gelatine-caUure of bacillaa o. AbsciAi 
formed at point of inocniation, but aujoial recovered. 
No. 14. BaciUus Bubtilia. (Ebrenberg.) 

In my autopsy No. 12, made at Pecatur, Ala., in the autumn of 1888, 
I obtained in my cultures from the stomach and intestiue a motile, lique- 
fying bacillus, which proved to have all the characters of tbe widely 
distributed species known under tbe above name. In Havana, in 18S0, 
I obtained the same bacillus in cultures from the surface of the body of 
yellow-fever patients in the Civil Hospital. This is a large bacillus, 
which grows out into long-joinled filaments and forms large oval spores. 
It liquefies gelatine quite rapidly in the form of a purse. Uu potato, 
at the end of 10 days a rather dry, dirty-white layer covers tbe eodre 
surl'ace; this is made up of free spores and spore-bearing filaments. 
Vo. 15. BaoiUuB gubtUis aimlliB (Sternberg). 

This is a liquefying, motile bacillus, which forms large oval spores, and 
resembles bacillus subtilis. I obtained it in cultures from the liver of 
case 22, Havana, 1889. It is a,/aeultative anaerobic. 

In gelatine roll-tubes the young colonies at the end of 36 hours, at 
room temperature, are spherical, finely granular, and pearl-like by 
reflected light. The superficial colonies at the same time have com- 
menced to liquefy and have a granular white mass at the center sur- 
rounded by liquefied gelatine. See Fig. 2, PI. xi. 

The morphology is shown by my photomicrograph, Fig. 1, PI, xi, in 
which the oval spores are seen in the interior of some of tbe rods. This 
bacillus does uot liquefy gelatin& aa tayViVVs aa \)ftiivVV\)i& ■axibtilia. 



ETIOLCGY AND PBEVENTION OF YELLOW FEVER. 



211 



gelatine stick cnltiire at 70° F. at the end of 10 days tlie upi'cr balf of 
the gelatine was liqaeflod aud small pearMike colonies were seatterud 
iilon^ the liiiti of puncture below. On the floor of the liqiielled gelatine 
was a floculent white deposit and a thin myeoderma on tlie mirface. 
TLe bacilli in recent cultures have a slow to and fro progressive move- 
ment, as if propelled by a flagellum. 

On potato, at 8flo F., a dry, yellowish-white layer the size of a dime 
was formed at the end of 48 hours. In this culture the bacillus bad 
grown out into long jointed filaments containing spores. In Baltimore 
at a later date the growth ou potato was a dry, wiiite growth of limited 
extent at the end of 6 days. 

Oti the surface of nutrient agar a thick eream-wliite layer is formet^l 
at the end of 4 or 5 days at the room temperature. Along the upper 
portiou of the Hue of puncture there is a branching growth. lu au 
agar culture of 12 days the growth upou the surface contained but few 
spores, and variously contorted involution forms of the bacillus were 
pi'esent. 

I have made but a singleoxperinient with reference to the pathogenic 
power of this bacillus, as follows: 

JIaliimore, March 1, 1890. — Injected into tbe cavity of the abdomen of rabbit No. 
23U, woiglit 1,400 grammes, ODe-balf a uiibio centimetre, liiiiiofied goliitiue- culture of 
bucilliiB IG, Mnroli lU, wuigbt I,!iGO grammes ; aniiDal in apimrout goad bealtb, but 
lias liod B largo ulcer at tbe point of tujeotlon. 
No. 16. Bacillus inteatlnuB liquefacleaa (Stern borf;). 

Obtained from the intestine of case 27, Havana, 1889. 

Tins is a motile, liqut/ifiiiy liacitlus. 

In gelatine stick- cultures the upper portion of the gelatine is lique- 
tied, ami pale straw-colored colonies are scattered along the line of 
puncture below. 

Upou potato the growth is rather thin aud of a pale yellow color. 

lu its morphology, thi-i bacillus pri'seuta uothing characteristic; it 
probably belongs to the "proteus" group. The rods are about 0.8;( in 
diameter, and two or three times as long as broad. See Fig. 4, PI. 
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No. 17. Bacillus flliformis (Steruberg). 

Obtained iu auaerobic cultures in glycerine-agar from liver of case 
36. Havana, 1889. 

A/acultative anaerobic. 

So motion observed; does not form spores. 

Colonies iu anaerobic glycerlne-agar tube, spherical or irregular iu 
outline, straw color or pale brown, white and opaque by retlccted 
light; superficial colonies are thin and translucent, aud have a bluish 
luster by reflected light; later they appear as cream like, irregular 



No growth in agua coco; scanty, milk-white growth ou aucEaJMcS. 
nutriettt agar and opaque, branching gro^fti fl.\ott^\\wi. Q^ i^wiiivMs^, 
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No growth upon potato. 

Scanty growth in gelatine stick-culture along line of punctare, none 
on surface, Fig. 6, PI. xiii. 

Grows in neutral bouillon, causing a slight opalescence, and later a 
scanty white sediment. 

In my anai'.robic cultures made in Havana this bacillus was shorter 
and thicker than it appears in my photomicrograph, Fig. 1, PI. xiil 
In old agar-cultures the bacilli are very much attenuated and appear 
as long homogeneous filaments of various dimensions. 

Not pathogenic for rabbits or guinea-pigs. 

No. 18. Bacillus cadaveris (Sternberg.) (Bacillus N, Havana, 1889.) 

This is a large anaerobic bacillus, which was the most constant and 
abundant microorganism found in pieces of liver and kidney kept for 
48 hours in an antiseptic wrapping. It was also present, in two cases, 
in smear preparations made from fresh liver tissue. Since my return 
from Havana I have found it in pieces of liver preserved in the same 
way from my comparative autopsies. 

Fig. 1, PL XII, is a photomicrograph from a smear preparation made 
from the liver of Case 18 (Havana, 1889), preserved for 48 hours in an 
antiseptic wrapping. Other bacilli are associated with the large anae- 
robic bacillus, but this is the most conspicuous and most abundant 
Invariably the tissue containing it has a very acid reaction j it is rather 
soft but preserves its fresh appearance and has not a putrefactive odor. 

This bacillus is usually about twice as long as broad, but may grow 
out into rather long threads. 

The ends of the rods are square or slightly rounded. It is motionless 
and so far as my observations go does not form spores. In my photo- 
micrographs it is associated with a small coccus in pairs, which I iso- 
lated in pure cultures and have studied separately (see p. 218), 

Bacillus cadaveris is a strict a naerobic and is difficult to cultivate. 
1 have succeeded best with nutrient agar containing 5 per cent, of 
glycerine, removing the oxygen thoroughly by passing a stream of 
hydrogen through the liquefied medium. The colonies in a glycerine 
agar roll-tube (containing hydrogen and hermetically sealed) are 
opaque, irregular in outline, granular, and of a white color by reflected 
light. The culture medium acquires an acid reaction as a result of the 
development of the bacillus. 

An account has already been given of the pathogenic power of liver 
tissue containing this bacillus (see p. 127). My exi)eriment8 with pure 
cultures are given below : 

Havana^ May 19, 1881).— Injected into cavity of abdomen of rabbit 106 bacillas N 
from culture in glj'ceriue agar, suspended in 1 cubic centimetre of veal broth. Result 
negative. 

Uavana^ May 10, 1889, 10 a. m. — Injected subcutaneously into guinea-pig No. 44 3 
minims of li(iuid from agar-culture of bacillus N. The animal was found dead the 
next inorning at 6 o'clock. Extensive subcutaneous obdema containing bacillas N. 
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rtaynna. May 17, 1889, 3 p.m. — Injected siibcntaneonely into (jnined-piK 48, :i min- 
iniB i>riiqnid from aKar-cnlhiro of liocillus N. Aiiiitml found iloail iiiorninj; of May 
SI. No Bnbcataneons (cdoma; no bitcilli ia blooil. 

Havana, Juno 12, 1889, !):30 a. m. — Injnoted milioiitiitioonsly into Riiinoa-pig 97, Ti min- 
iniB unuiiroblc nultnre in glyoerine-agar of tincilliiH N. Animal died nt 10 p. m., Jimo 
14. No local icdemn; alidomiiinl viscera noruinl in appearance; no mioroilrfranianiB 

Havana, June 13. 18H9, 9:30 a. ni.— Injected BuLcntaneously into guinea-pig 99, 30 
minima nnaernbic cnltnre bacillus N in glycerine- agar. EqbuH, negative, 

I regret that these experiments were not extencletl, inasmncbas they 
give a somewhat contradictory reault. Tliey show, however, that pare 
cultures of this bacillus are not as pathogenic for guinea pigs as is the 
material from yellow fever livers kept iu au antiseptic wrapping for 48 
hours iu which bacillus X is associated with other microiirganisRis. 
As none of the microorganisms isolated from such material have shown 
a virulence corresponding with tliat of the material itself, laiu disposed 
to think that the local iuHamniatory ccdema which results, especially iu 
guinea-pigs, from injecting it beneath the skin depends upon the pres- 
ence of the toxic ptomaines present, in connection with the microur- 
ganisnis which produce these ptomaines. 

No. 19. Bacillus cadaveils grandis (Sternberg). 

This is ii large anaerobic bacillus, wbich was occasionally present in 
the fragments of liver, etc., kept for 
48 hours in an antiseptic wrapping. 
I have encountered it still more fre- 
quently iu liver tissue preserved in 
the same way from my comparative 
autopsies. 1 have not obtained it 
in my cultures. The morphology is 
shown in Fig. 22, in which the am- 
plillcatioQ is about 1,000 diameters. 

The rods have a rounded extreni. 
Ity and usually contain a large oval 
spore at one end; sometimes there 
is a spore at each end. 

No. 20. Clostridium cadaveriB (Sternhcrg). (Bacillus T, Havana, ld89.) 

This is a/acultative anaeiobie, non-ntotUe bacillus, which I obtained iu 
anaerobic cultures in glycerineagar associated with Bacillus cadaveri- 
nus, from a fragment of liver preserved in an antiseptic wrapping. 

It is a Clostridium, forming large oval simres in the center of the rods, 
but these spores are only developed iu free contact with oxygen. In 
agar stick-cultures they are formed upon the surface, while along the 
line of puucture the rods are louger and may grow out into long fila- 
ments as seen iu Fig. 4, PI. xiL 

The rods are about l/( in diameter and 5 to 20 or more in lengjja.. 

In gelatine atick-cultures thegrowtliupou \AiB&\Kt'iw»>\'»."^*»t^ was*q 
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and thin, of a cream wliitp color ; at the hottom of the line of piinctiini 
large, traushiBcent, straw-colored colouiea are formed. 

In agnr stick-cultnres the growth along the Hue of puiiutiire in opaqne 
and niKiii the surlace forms a thin whitish layer. 

In houillau oalturos long motioiiloas fllauionta are formed and the 
bouillon is slightly clouded. 

But a single experiment has been made to teat the pathogenic jKiwer 
of this bacillus. One cubic centimetre of a Irauillon culture injected 
beneath the skin of u rabbit gave a negative result. 
No, 21. Bacillus anaeroblcns liquefaclena (^turnberg). 

Obtained in anaerobic cultures from the conlents of the intestine. 
Case 15 (Havanii, 1889). 

A strictly anaHrobie, non-motilv bacillus. 

In anaerobic gelaune roll-tubes it forms granular white colonies, sur- 
rounded by lique&ed gelatine. Ko growth in aerobic culture ia flesh- 
peptone- gelatine. 

In a long stick culture iu nutrient agar it grows along the line of 
puncture except near the surface. 

A retained culture in agar, of May 15, failed to grow when replanted, 
in Baltimore, in November. 

In its morphology this bacillus is a slender rod about O.ti/i ia diam- 
eter and three to five times as long as broad j the rods are often joined 
in pairs and may grow out into threads. It forms spores. 

No experiments as to pathogenic power. 
No. 22. BacllluB reualls fortuitus (Sturnljorg, ) 

Obtained in cultures from kidney. Oase 18 (Havana, 18S9), 

A facultative antuiroMc. — Not observed to be motile. Does not liquefy 
gelatine. No growth on potato. Superficial colonies in agar roll-tube, 
spherical, cream white. Culture of May 16th failed to grow when re- 
planted in Baltimore in November. The morphology is shown by my 
photomicrograph. Fig. 4, PI. xiv, 
No. 23. Baclllua Martiuez (Sterulier);;. 

Obtained from liver, case 29, 48 hours in antiseptic wrapping. 

A short oval bacillus, see Fig. 2, PI. xiii. Not motile; does not 
liquefy gelatine. 

Facultative anaerobic 

Growth to bottom of puncture iu stick-eultnre in glj cerine-p,gar, 
scanty growth on surface. 

In glycerine- agar roll-tube a thin, spreading, white growth. In gela^ 
tine stick-culture thin and scanty growth on surface and largo, spher- 
ical, translucent colonies below. Superficial colonies in gelatine roll- 
tubes like a mamma, with mosaic markings ou surface, see Fig. 4, Fl. 
XIII. Deep colonics spherical and transluceni. 
^ Not pathogenic for rabbits. (Single esperinieut.) 
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No. 24. BaollluB luteuB oammune (Steraber);), 

Obtained from liver, uaao 27, 48 haura in antiseptic wrappiug. A 
single colony, probftbly accideDtal. 

Aerobic; not motile; does not liquefy. Upon the surface of agar cul- 
tures a dry yellow mass. Beep colonies iu gelatine roll-tabes irregu- 
lar in outliue, granular and yellow in color; superficial colonies have 
an opaque yellow center and a thin, irregular, translucent margin. 

For morphology, see pliotomicrograpL, Fig. 5, PI. xv. 
No. 25. BaclUus L, Havana, 1889. 

Obtained in gelatine cultures from feces of yellow-fever ease in Ha- 
vana, 1889. 

An actively motile, liquefying bacillus. Iu gelatine stick cultures at 
end of 4 days at 28° 0. the gelatine is lique&ed above and is milky in 
appearance ; at end of 9 days tbe liquefied gelatine is clouded tlirougli- 
ont, lias a greeuisli tint near surface, and a beavy white deposit below. 

On potato at end of 5 days a pinkish white growth, rather tliick, with 
irregular margins; contains gas bubbles. 

In nutrient agar a milk-white growth on surface, and rather scanty, 
opaque growth along line of puncture. 

For morphology, see Fig. 4, PI, xv. 
No. 26. BacUlua C, Havana, 1889. 

Obtained in gelatine cultures from kidney, case 18. An actively 
motile, liquefying bacillus; see Fig, 3, PI. xv. 
No. 27. Bacillus K, Havana, 1889. 

Obtained in cnlture from surfaee of the body of case in civil hospital, 
Havana. 

A motile, liquefying bacillus. Liquefies gelatine in cup-shape near 
surface; growth to bottom of line of pancture consisting of small, trans- 
lucent colonies; liquefied gelatine very slightly clouded, almost trans- 
parent. 

Bo growth on potato. 

In nutrient agar scanty yellowish-hrown growth on surface, and 
branching growth along lino of puncture. 

For morphology, see Fig. 2, PI. XV, 
No. 38. BacllluB HavanlensiB llquefacianB. (Bnc. I.) 

Obtained in cultures from the surface of the body of patients in the 
civil hospital, Havana, 188!). 

A motile, liquefying bacillus, with round ends ; grows out into long 
threads. No formation of spores observed. 

in gelatine stick-cultures liquefaction occurs all along the line of 
puncture, as shown in Fig. S, PI. xiv. The liquefied gelatine at end of 
4 days, at 22° 0., is slightly clonded throughout ; iu old cultures the 
liquefied gelatine is quite transparent, and there is a slight floccnient 
deposit at the bottom of the tube. 
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On surface of agar stick-culture at end of two weeks a tliin, pale- 
brown layer. 

Colonies in gelatine roll-tubes at end of 24 hours, at 22^ C., spherical, 
with a milky opacity, and having a transparent marginal zone, as seen 
in Fig. 7, PL xiv. 

Under the microscope the colonies are seen to be finely granular. At 
the end of 24 hours liquefaction commences. 

No growth on potato. 

Not pathogenic for rabbits. 

For morphology, see Fig. 1, PL xrv. 

UAOILLI OBTAINED IN COMPARATIVE EXPERIMENTS. 
No. 29. Bacillus A, Havana, 1889. 

Obtained from contents of sewer at its exit, near the margin of the 
bay. 

A motile J liquefying^ aerobic bacillus; forms large oval spores. 

Liquefies gelatine slowly ; a rather thick mycoderma forms ou surface 
of liquefied gelatine. 

Milk-white growth on surface of nutrient agar. 

In agar roll-tubes a thin spreading growth with irregular margins. 

Semi-fluid growth upon potato, with shining surface, as if varnished; 
growth very rapid; at end of 24 hours, at 27^ C, covers entire surface; 
later a membranous film wrinkled and raised in ridges at center. 

For morphology, see Fig. 3, PL xiv. 

No. 30. Bacillus B, Havana, 1889. 

Obtained from feces of healthy individual. 
A motionless^ liquefying bacillus. 
Forms large oval spores. 

Dry and rather thick white mass upon surface of agar stick-culture. 
Rapid growth on potato, forming a white, viscid, spongy, or yeast- 
like mass. For morphology, see Fig. 2, PI. xiv. 

No. 31. Bacillus IT, Havana^ 1889. 

Accidental colony from the air. 

Dirty-wbite growth on potato. 

Kot studied further. See Fig. 5, Pi. xiv. 

No. 32. Bacillus Y, Havana, 1889. 

Accidental colony from the air. A large torula-like bacillus. Lique- 
fies gelatine; the liquefied gelatine is very viscid. (See Fig. C, PI. 

XIV.) 

No. 33. Bacillus gracilis (Sternberg). (Bacillus 17, 1890.) 

Obtained from liver kept 48 hours in antiseptic wrapping, compara- 
tive autopsy No. 11. 

A non-motile^ non-liquefying bacillus in long chains composed of short 
oval elements. (See Fig. 1, PI. xvi.) 
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In gelatine etick-cnltnre at 22° C, at end of 5 days n. ratlier thick 
wbito mass iit poiut of ijuiictiint, covering one-tbird of the surface, 
closely crowded, opaque colonies at hottom of lino of piinetnre and 
slender branching outgrowtb above. 

In gelatine roll-tnbes the deep colonies are opaque and spherical; 
saperlicial colonies circular, or sli{;htly irregnlar in outline, white in 
color, and opaque or slightly tiaoslusceut. (See Figs. 3 and 5, PI, 
XVI.) 

In nutrient agar, at end of 5 days, at 22° 0., milk-white growth on 
Rurfecej opaque growth to bottom of line of puncture. 

On potato, at end of 5 days, at22°0., rather thick cream-wbite growth 
with irregular margins along lino of impfstrich. 

Cultures in bouillon have a milky opacity and a very disagreeable 
odor. 

Grows in agua coco without formation of gas. 

No formation of spores observed. 

This bacillus is pathogenic for rabbits wheu injected into the cavity 
of the abdomeu, as is shown by tbe following experiments : 

Italtimon, March 14, 1890, 9:30 a. m.— Injected into cacity of ubilnmen nl' rabbit 
No. 26S, oue-half cubic oentimclTs bauillO'ii culture of bEtcillns IT. Animal foniid 
dead next momiog. Liver and spluen normal, kidneys iutenaoly h|ior;i3inic. No 
bnoilli seen in snieur preparation from livor aud kiiliieys. HaoiUiis 17 cocovered in 
cnltnre ftoui blood of henrt. 

BaWiinwfl, Maroh 15, 9 a. m.— Injected into cavity of abdomen of rabbit No. 872, 
freight 5fl0 grammes, 1 cubic centimetre bouillon ciiltum baciUua IT. Very sick at 
13:30, died at 3:30, A fevr bacilli in oliains in prepiirution rrom blood oflioart. Ba- 
cillna IT teaoveTed in cnltiiros from blood of beart. 

Batiimare, March 16, 9 a. tn. — Injected iuto cavity of abdomen of ralibit No. 27i1, 
weight 1,430 grammes, 1 cubic centimetreboaillou oul tore of bacillus 17. Animal died 
at 12:30 same day, 

Baltimore, March 31. — Injected into cavity of abdomen of rabbit No. 283, weight 
1,220 gianimea, 1 cubic centiiuetia bouillon culture bacillus 17. licsult uegutivo. 

ItalUiaore, April 4. — lujeuted into cavity of abdomeu of rabbit 284. weiglit t,riUO 
gniinines, 1 cnbio centimetre bouillon culture bacillus 17. Result negative. 



UaUimorr, March IT. — Injected subcntaneously iuto rabbit No. 37G, weight 27G 
gramnicH, 1 cubic centimetre houil ton culture of bacillua IT. Result negative, 

Baltimore, March 31. — Injected enbcutaueouely into rabbit No, 28ii, nelght !)10 
gramiues, 1^ cubic centimetres bouillon onltuie of bacillus 17. Reanlt negative. 

Ballinwre, March 31.— Injected an be at an eo a sly iuto rabbit No. 286, weigUt 1,380 
grumniea, 2 cubic ceutimetrea cuUuro in bauillon, Beault negative. 

BTItRII.IZlSD OULTUItaa NOT PATtlOGEmO FOR RABBITS. 

BaUfmorr, April 1. — Injected iuto eavity of abdomen of rabbit No. 2S7, vreight 1,400 ' 
grammea, H cubic oentiuiotreBiiteriliiied onlture (at ICO^ F.) of bacillus 1 7. Heanlt 
negative. 

Ballimori, Mareh 18. — Injected into cavity of abdomen of rabbit No. 280, weight 
040 grammes, S cubic ceulimetlca aterilized cult are (at IGO'^ F.) of bacillus IT. Bo- 
snlt negative. 
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NOT PATBOOKHIC POR CllIINKA-PIOS. 

Baltimore, Derembtr 5. — IttJnated anbontaneoiiNly into guinea-plK No. 184, 1 iralilo , 

centimetre culture nf bacilluH 17 in ngUD coco. B««ii]l negative. 

Ballinuire, March IT. — lujectcil ■iibontuLieoiiHlj iiito Kuineapig SID, 3 niininui boaQ- 

Ion culture lia<iilluB 17. Uesult uegativc. Mnrcb 2^ injected into cavity ofthe ab- 
ilomcii ofHame animal 1} cubic centiinetres bouJIioa culture UacillUB 17. Result neg- 

Baliimoye. Starch IT. — lojectpd into cavity of abdomen of Kulnea-pig 211, 1 cubio 
centimetrL' beuilluu uuUure bBoilluH IT. Result nagative. 
No. 34. BacUlua coli aimUir (tjtoruberg). (Bacillus 24, 1S90.) 

Obtained from liver kept in antiseiitic wrappiug, comparative autopsy 
No. 11. 

A non-motile, non-liguffying bacilluR, resombliug the Bacterium coli 
communo of Escliericb, but (lifiering froiti it in tlie characters of its 
colouies Id gelatiue roll-tubes, in its growth on potato, etc. (8eie Figs, 
4 and 7, PI. xvi.) 

Growth in flesh peptone gelatine as shown in Fig. 6, PI. xvi. 

Id gelatine roU-tnbes the superticial colonie.^ are homogeneous and ' 
translucent at the end of two days; the deep colouies spherical and 
pale brown in color. Later the deep colonies become npaqne, and the . 
superficial colonies are quite thin and have u pale hrown color. 

On potato there is at 132° C. a thick dirty-white or light-brown growth 
along the inipfstrich. 

Not pathogenic for rabbits or guiuea-piga (single experiment on each 
animal). 
No. 35. BacUluB B, Havaoa, 1889. 

Obtained iu auai;robic culture from liver of case of heart disease, kept 
48 hours in antiseptic wrapping. Grows at bottom of long agar stiek. 

No growth in gelatine stick-culture. (See Fig. 1, PI. XV.) 

MICROOOCCI. 



Ho. 1- Staphyloooooui pyogenes aureus. 

Obtained in cnltnres from yellow-fever liver kept for 48 hours in an 
antiseptic wrapping (case 8, Havana, 1888) ; also from stomach (case 11, 
Decatur, 1888). 
No. 2. StreptocoocuB cadaveria (Sternberg). { Strop tococciis pyogeneaT) 

Obtained from liver of case 14 (Hav., 1889). 

Afaoultativc anavrobic; does not liquefy|gelatiue; forms long chains of 
spherical or slightly oval elements. The cocci when in process of divisiou 
resemble a short bacillus with stained ends, and a chain of such divid- 
ing cocci may be mistaken for a chain of oval bacilli. Indeed, I at first 
considered this a bacillus resembling that of Babes, and designated it 
bacillus in the list of microorganisms isolated by me in 1889. 

No growth on surface of gelatine atick-culhires; opaque colonies 

iiig the line of puncture larger aud more opaque thau iu similar oul- 
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tures of streptococcus pyogenes made at the same time. Later tlie iso- 
lated oolonies at bottom of line of puncture are irregular in ontliue aud 
granular. 

Thill translucent growth on surfiice of agar culture in Baltimore. In 
Havana the growth was more abundant, forming a white mass about 
the point of puncture. Grows well in an acid medium (1:500 of hydro- 
chloric acid). In bouillon and aguu coco it forms little liocculi made 
up of chains. 

In old agar cultures is very small and not iu chains. Culture in veal 
broth gives long chains and the cocci are much larger. The individual 
elements may vary greatly in size iu the same chain, 

Very thin white growth on surface of potato at end of 12 days. Not 
found to be pathogenic for guinea-pigs or rabbits. For morphology see 
photomicrograph, Fig, 1, PI, xvii. 
No, 3. Streptococcus HavaniensiB (Steruliorg). 

Obtained in acid and transparent liquid vomited by yellowf'iver 
patient ill Military Hospital, Havana, 1889, alter liaviug been kept for 
24 hours in cullectiug bulb. (See Fig. 2, n. xvii.) 
No. 4. Streptococcui Ilquefaoiens (Sternberg). (StreptooocuiiB coli gracilis uf 

Eschericli 1) 

Obtained from liver case 42, 48 hours in laboratory ; also from liver 
case 31, and intestine case 15; also in comparative autopsies iu Balti- 
more. 

A lique^ing coccus which forms short chaius, possibly the Babes 
microbe. 

In gelatine stick cultures the gelatine is entirely liquefied at the end 
of a week as seen iu Fig. 7, PI. xvil. The liquefied gelatine is but slightly 
opalescent and there is a scanty deposit at the bottom of the tube. 

In nutrient agar there is a scanty growth at the point of puncture 
and closely crowded opaque colouies to bottom of the line of puncture. 

Thill and limited dry white growth on potato at end of 5 days. 

Not pathogenic for guinea pigs or rabbits. 

For morphology see photomicrograph, Fig. 4, PI. xviL 
No. 5. MloiococcuB bepaticuB (Steruberi;). 

Obtained iu culture from liver, case 8. kept 48 hours in autiseptio 
wrapping. A diplococcus. (See Fig. 2, PI. xviii.) 

Does not liquefy gelatine. 

lo gelatine roll tubes the superficial colonies are spherical and trans- 
lucent ; deep colonies at first trausliiceutaud homogeneous, l>ecouie in 3 
or i days more or less lobate, and pale brown in color by trausiuitted 
light. 

Not pathogenic for rabbits. 
No, 6. Micrococcus Fiulayeusis (Steruburt;). 

Obtained by Dr. Fiulay in cultures from the liver and spleeuof a yel- 
low fever case and sent to me by him in August, 1SS8. 
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Thia is a liquefying staplijiocnccii e, whicli, like ottier stajilij'looocci, in 
HQinetimes f'onud in groii|)is of four. Wbvn sQiit to me Ur, Fitiiay Knp- 
posed it to bo identiciil with tlie largo miurocouciiB in t«tradfi wliioli lie 
liiwl previously eucoHiitered in connection with yollow-fevor caBCK, my 
Microcoecvs tetrageuKs versatitlis. He is now satisiied that it is a dif- 
ferent species. 

This coccus differs from that of Dr. Freire of Brazil in having » pale 
yellow color ivheii viewed iit mass upon the surface of an agar culture} 
while that of Freire has a milk-white color, (See Fig, 2, PI, xs.) 

It liquefies gelatine slowly, forming a cup shaped cavity, which has a 
very viscid, opaque, pale yellow lining, made up of the cocci. 

Not pathogenic for guiuca-pigs or rabbits. 

For the morphology of thia coccus see Fig. 4, PI, xvnt. 
Ho. 7. Micrococcas versatilia albus. 

Accidental colony from tlie air, Ilavana, 1889. 

A liquefying coccus; often in groupa of four; very irregular in 
grouping and dimensions. Milk-wliite growtii on surface of nntrient 
agar, opaque irregular growth along line of puncture. Milk-white and 
later grayish-white rather thick growtli on potato, Doea not form gas 
or produce acid reaction iu agua coco. {See Fig. 5, PI. stiii.) 
ITo. 8. Hicroooocus Inteue, 

Obtained in cultures made from the surface of the body of patients 
in Civil Hospital, Havana, 18Sy. Does not liquefy gelatine. Minute, 
opaque colonies along line of puncture iu gelatine stick cultures. Yel- 
low growth upon surface of agar. 

Gamboge- yellow growth of limited extent on potato. (See Fig. 3, 
PI. x-vii.) 

Tomla gastrious (StflrnberB). 

In my direct examination of vomited matters and of the contents of ! 
the stomach after death I have very frequently encountered cells of a , 
torula, and in several cases I have isolated this in pure cultures. It | 
forms a white mass upon the surface of nutrient agar or gelatine enl- 
tures ; it does not liquefy gelatine, and in Esmarch roll tubes it forms j 
beautiful ste'late colonies. The morphology is shown by my photo- J 
micrograph, Fig. 1, PI. xviii. 

The list of microrganisms above described by no meana includes I 
all of those encountered in my studies. I have notes relating to many J 
others, but not having found tiiiie to study their chiiracters fully, bo b 
to diSerentiate them iu a satisfactory manner, I have uot thought it 1 
worth while to make any further meutiou of them. 



IX.-CONCl.lISinNS. 

The oxperiiiioiital data recorded in tliis report show that — 

Th«Bpeeiticinfectiou8 agent ill yellowfoverhaa not beondeuionatrated. 

The most approved hacteriological methods fail to demonstrate the 
constniit presence of any particular microorgauism in thu blood and 
tissues of yellow-fever cadavers. 

The microurgauisms which are sometimes obtained in cultures from 
the blood and tissuos are present in comparatively small numbers, 
and the one most frequently found (Sacterium ooli coimtunw) is present 
in the intestine of healthy individuals, and consequently its occasional 
])resence can not have any etiological import. 

A few scattered bacilli are present in the liver, and probably in other 
organs, at the moment of death. This is shown by preserving portions 
of liver, obtained at a recent autopsy, in an antiseptic wrapping. 

At the end of 24 to 4S bonra the intftrior of a piece of liver so pre- 
served contains a large number of bacilli of various species, the most 
abundant being those heretofore mentioned as occasionally found in 
fret.il liver tissue, viz, Jiaoterium coli commune and Bacillus cadaveris. 

Blood, urine, and crushed liver tissue obtained from a recent autopsy 
are not pathogenic, in moderate amounts, for rabbits or guinea-pigs. 

Liver tissue preserve*! in an antiseptic wrapping at a temperature of 
28 to 30° 0. for 48 hours is^ very patbogenio for guinea-pigs when 
injected subcutaneousjy. 

This pathogenic power appears to be due to the microfirganisma pres- 
ent ami to the toxic products developed as a result of their growth. It 
is not peculiar to yellow fever, inasmuch as material preserved in the 
same way at comparative autopsies, in which deatli resulted from ac- 
cident or other diseases, has given a similar result. 

Having failed to demonstrate the presence of a specific " germ " in 
the blood and tissues it seems {irobahle that it is to be found in tJie 
aliuientary canal, as is the case in cholera. But the extended researches 
made and-recorded in the present report show that the contents of the 
intestine of yellow-fever cases contai u a great variety of bacilli and not 
a nearly pure culture of a single species, as is the case in recent and 
typical cases of cholera, 

Comparatively few liquefying bacilli are found in the feces discharged 
dnriug hfe or in the intestinal contents collected soon after death from 
yellow-fever cadavers. 
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Ou tbe other band iionliiiuefyiiig bacilli are V4>ry ubiiiidant. 

The oue most ooustautly ami abundantly present ia the Bacterium eoU 
covimune of EBchericfa. 

This is associated with various otiier baccilli, some of which are strict 
aunerobica and some facultative auaorobics. 

Among the facnitative anaUrobics ia oue — my baci)lii» j- — which has 
been isolated by the culture method in a considerable number of uaAes 
and may have been present in all. This bacillns has not beeu en- 
conntered in the comparative experiments made. It is very pathogenic 
for rabbits when injected into the cavity of the abdomen. 

It is possible that this bacillus is concerned in the etiology of yellow 
fever, but uo satisfactory evidence that this is the ease ha« been ob- 
tained by experimeuts on the lower animals, and it has not been found 
in Bueh numbers as to warrant the inference that it is the veritable 
infectious agent. 

All other microorganisms obtained in pure cultures from yellow- 
fever cadavers appear to be excluded, either by having been identi- 
fied with known species, or by having been found iu comparative 
researches made outside of the area of yellow-fever prevalence, or 
by the fact that they have been found only in small numbers and in a 
limited number of oases. 

Finally we remark that many facta relating to the origin and exteo- 
Bion of yellow-fever epidemics give support to the inference that the 
specific infectious ngent is present iu the dejecta ot those sufiering from 
the disease, and that accumulations of t^oal matter and of other 
organic material of animal origin furnish a suitable nidus for the 
development of the "germ" when climatic conditions are favorable for 
its growth. 

It may be that such a nidus is essential and that the culture media 
usually employed by bacteriologists do uot atl'ord a suitable soil for 
this particular microbe. 

It is also possible that ita developmeut depends upon the presence 
of other microorganisms fouud in fecal matter, which give rise to ohem- 
iciil products refiuired for the development of this one. 

Some of the microorganisms present in the dejecta of yellow-fever 
patients, as shown by stained smear- prepn rations, have not developed 
in the ctUtures made, either aerobic, or anaerobic. One extremely 
slender, filiform bacillus, which can only be seen with high powers and 
which ia quite abnndant in some of my preparations, has never beeti 
obtained in the cultures made, and no doubt there are others in the 
same category. 

That the yellow-fever germ is a strict annerobic or that it will only 
grow in a special nidus may be inferred from certain facts relating to 
tbe extension of epidemics. 

There is uo evidence that yellov fever is propagated by contamino- 
tfoa of the 8u])j)ly of drinking water, as frequently, and probably usa- 
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ally, occurs in the case of tjphoiit fever and cbolcra. Moreover epi- 
demics extend iu a more deliberate mantier and are rcBtricted within a 
more definite area tlian is the case with cholera and typhoid fever. It 
IB nsnally at least ten days or two weeks after the arrival of an in- 
fected vessel or of a person sick with the disease before cases of local 
origin occurj and these cases occur in the iminediate vicinity of the 
imported case or infected vessel. When the disease has effected a 
lodgment the area of infection extends slowly and usnally has well- 
defined boundaries. In towns and cities having a common water sup- 
ply one portion remains perfectly healthy, while another, and usually 
the most filthy jiortion, may be decimated by the scourge. 

The experimental eride^iee recorded and the facts just stated seem to jus- 
tify the recommendation that the d^eota of yellow-fever patients skouM be 
regarded as infectious material and lliat such material should never be 
thrown into privy vanlts or upon tlie soil until it has been completely 
disinfected. 

This rule thoroughly enforced, together with an efficient quarantine 
service and proper attention to the sanitary iwlice of our exposed sea- 
port cities, would, L believe, efiectually prevent this pestilential disease 
from again obtaining a foothold within the limits of the United States. 
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"InHaTttnaDr. Slciiilinr^' fiiv.'it liir|;niiliiirpnr lii^UmnlollininlRroftcoincesaiiiiun- 
tioii and pliotoj:''"!'''' >' 1 1.' M I. K'> I'lii'iiiifnl txiiiiilniilioii was nttenijited. Tlie 

patienta froDi » li"> " . ' . , . >,ii,.,iL n<-io oliiuiii'-d ncrii umMJ.y K>t(li«r8 in tliu 
lailitKy hospilnl III - . \i ■■ ■■ .^iiii^iy-i-iplji Ni.rciiiicim from 41 iiiHloiibled oanes 
of ^ellriw fever v> i' < :ii' iiii.'\ ^ni'liirl unci Wi plialoginphii; iiPKiitlvM wer» made, 
irbioli show satistnvtuiiiv riri,\ tuiu)t •lDiu<iu«lruble by the inicioaoope. 

TlieSB photogru]>tiii wi^rti iiiuotly made witli n iiiufDifj'iiig power iit 1,450 dUttieton, 
olilHiaod liy tbo uite of Zeiss'a one-eiglileeiitL iocb objeotivo, and T licii'a ampIiQer. 
Prububly DO better lens thrnl tb» Zeiaa onu-ei^liteeiilb (oil liumnrHioii] conld hkve 
lieeD obtained for tbla work, and )t is donbtful whullier any objeoLive hiM uvpr llron 
made cajiable of abowiog more tlian ia revealed hy this magninccnt Iciiii. Wltb the 
poneT uaud, organisius uiuub aoialler than tbo^ deacribcd as exiattoe; in tbtj blmnl of 
cbarbon or of relapsinf; fever would be clcnrly defined. 

If tliere ia any orgsnisDi iu the blood of yellow fever demonatlablo l>j tbo biglieat 

a of tbe microscope as at preaeut pt^rfecled, the pho1omicrof>rnpba taken in 

_ 1 — . 1 _. ., JJoauchorgaiiiBm ia sbow" ' ' ' " ' ' 

. Bnt lu eertalu 

loTdaya. .. „ , _ 

Lceptional, and, iu aeveral speclmena taken from the same individual at tbti a 

time, it occurred tbat in one or two a oertain fuugua made its appearance sntl in 
otbera it did not. Tbis fact abows tbat tbe method employed can not be depended 
upoa for the exclusion of atmospheric germs, but doea nut all'oot tbe value of tlie re- 
sult iu the coneiderable number of inatnuces in which no development of nrgnniama 
otxiirrcd in culture cells lu which blood iu a moiat atate was kept unilei dully obMr- 
vatioD for a week or more. 

Tbt) method employed seemed the only one practicable for obtaining blood from a 
laffje number of individuals without Inllicting unwarrantable pain and ilisturtiaDOe 
npou the sick. It was as follows : One of the patient'o iingere was carefull j wttBhod 
with a wet towel (wet sometimea with alcohol and at others with water) and k 
pnDCture was made just back of the matrix of the nail with a small, trjaui;nlAi<> 
pointed trocar. As quickly a.s possible a number of thin glass covers were applied 
to the drop of blood which Uowed, and these were then inverted over shallow oellii 
in dean glass slips, being attached usually by a circle of white kIuo oetuent. In dry 
preparations, which are most suititble for photography, the small drop of blood was 
Hjiri^ad UJ1011 the thin xlnsa cover hy means of tlie end of n glass slip. 

The thin glass oovera were taken from a bottle of alcohol and cleaned immediately 
before using, and naually the glass slips were heated, shortly before apptyine the 
covers, for the purpose of destroying any atmospheric germs which might tiava 
lodged upon them. These precautions were not, however, sufficient to prevent the 
inocuiatioD of certain specimens by germs floating in the atmosphere (Fenicilllnm 
spores and micrococci); and in nearly every specimen the presence of epithelial cella, 
and occaaionally of a fiber of cotton or linen, gave evidence that under the ciroam- 
stances such contamination was nnavoiilable. It is therefore believed tbat any 
organism developing in the blood of yellow fever, or of other diseases, collected 
by tbe method described or by any similar method, can have no great sigiitficaooe 
unless it is found to develop as a rule (not occasionally) in the blood of patients gnf- 
feriug from the disease in question, and is proved by comparative tests not to develop 
in tlie blood of healthy individuals obtained at the same time and by tUu same 

Tried by this test it must be admitted that certain fungi and groiipsof micrococci, 
shown in photographs taken from specimeue of yellow fever blood collected at the 
military hospital and preserved in culture cells, cannot reaBonubly be supposed to be 
peculiar to or to have any casual lelation to this disease." 
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PLATE IL 

Fia. 1. Tellow fever blood ; fifth Amj ; fftUl oiwe. FhotoinlorogTftph mftds in Hbtsiib 

In 1879. X 1,460 (tiiuneton hj ZeiH'i one-eighteenth hom. oil immeiMon 

objeotive Mid Tollva'a amplifier. 
Fio. 2. Yellow fever blood i flratday; Atal oaae. FbotomiorographnadeiuHav^Da 

In 1B79 ; tune unptifleatlon •• Fig 1. 
Fia. 3. TeUowferer blood; flfih da;; fatal caae. Havana, 1B79. Same Mnplifioa- 

tion as Fig. 1. 
FlO. 4, Lenoocyte In yellow fever blood kept in a ODltnie cut I for two days ; ejglitb 

day of lioknees. fatal oMe. Havaoa, 1879. X 050 dinaielent. 
FlO. 5. Leucocyte in yellow fever blood of eighth day; fttitl ciuie (Hamu us Pig. 3). 

Kept in onltare cell fbr two days, x 650 diamttum. 

Brl8,U7S.l 

" The most important ofaaerration made relates to oertain i;ranu1ea in tbe white 
eoipoaoles shown in many of the photomicrographs taken. From the muijiier iu 
, which these grannies lefraet light, and for other reasons, tliey are believed by Dr. 
Sternberg to be tat, and to represent a Aitty degeneration of the ieucocytea. Tbe 
blood of twelve healthy iudlvidoals was examined in Havana, for c:oiupariBOo, andiu 
nearly every case an oooasional lenoocyte was fonnd to contain a fuw (one or two) 
grannies indistingaisliable from those toand In the blood t>f j'ullow Tever ; but tliiH 
was the rare exception, whUe in severe eases of yellow I'mui t\m f;riiiiiilea wcru 
abnndant, and nearly every white eorpniole oontained somr uf tliuu." 

Sbvabk. — In similar preparations (dry) of blood from the finger of yellow fever 
patients, made In Rio de JsJieiro iu 1B87, the same refhMtive granules in the lenoo- 
cytes were enconntered. That they ore not peculiar to yellow fever is shown by the 
fact that similar graanlea were present in the ieucooytes, in dry monnta, of blood 
from the finger of persons saffericg from iMsri-beri In one of the hoepitala of Bio 
lie Janeiro. 
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PLATE m. 

FK). !• Hloroeoceas of Fi«ire, from (heoDltDM givi'ii 1>y liiiu toTlr, KlcrnWi^ at. the 

tJiDB of hia visit to Branil. Fooluiuataiu i X l.iyJd. 
Fis. 2. Miorocooone of Freiie, from Ml agar ooltaro ; Tucbiiiu etuiu : x 1,000. 
FlO. 3. JtfloroooMnM (etro^onM mtmIiH* (Sternberg}, (IfltriigBiiuii folirin flavra of Fiu- 

lay). Fcoma single colony in a gelatine KHinurcb roU-tiibe. Fucliein 

stala; X 1,000. 
Fia.4. BoeillDBof Cannona, onlUvated from yellow fercr iiriiio, fromnBlldamoiintiMl 

In Dr. Carmona'a laboratory by Dr. Gay^Qs, hdA preNentcHl by liiin to Dr. 

Sternberg at the time of bis visit to Mexico. Fuchsiu stain ; x l,(ilK). 
Fig. r>. Caltnre of Freire's microoocons in flesh-peptitiic-Kelatiiie a', the end of 8 d.'iys 

at S2° C, 
Fit}. 6. Caltnre of Freire's mioroooeons in fleefa-pej)t«ne-g«l»tiD(! iit end of 4 iIujh nt 

38° C. 
Fig. 7. Jficroooccui telrasanu veriatilii. CiiUnre in lli'Hli-prj^ituue-galutiui! ul. cud of 

a wuolu at ±1° C. 
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FLA.TE IV. 

no. 1. Baelttm* Upkta Jetkalit (Sterubeqc)— bMJlliii of Oibter 

onltam, 12 days old. Fuoh^n atftin; x 1000. 
Fio. 2. Badlbu l^na Ittkalii (Steroberg). From boutlton oiiKure, 24 hoiira olil. 

FooliBin stein ; XlOOO. 
Fio. 3. Colonies of Oibier's bHillns in gelatine roll-ttibe; end of 48 hoiire nt room 

temperature (abont 20° C); x 5 diwnetere. 
Fio. 4. Single eolony of Glbler's baeillas in gelatine roll-tube at end of 3 Aa,fa at 

room temporatnre ; liqaefiutlon of gelatine ari>und tbe oolony; 

diameten. 
Fig. 5. Cnltnre of Gibier's baeiUns in aesb-peptone-gelBtln« ; end nf i ilaje h 
Fia. 6. Caltare of Gibier's bacillas in flesb-peptone-gelstine : pnd nf 5 days nt 22" C. 
Fio. 7. Coitus of Gibier's baeiUoB in fleah-peptone-galatiiiei euil of 8 Uays at 22^ C> 
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Fi<;- 3. 




Fig. 5. F\r.. 6. V\c,. •;. 
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PLiTE T. 

Fia. 1. Baolllua «; " stiok-onltDN" in flesh-peptoiie-Kelstiiii) (9D per ornt. of gela- 
tine); from m photOKHtph. 

Fig. 2. Portion of same Bltok-cnltnra shown in Fig. 1, mafinifled »bont 4 diametera ; 
from ft photograpli. 

Fig. 3. BaoUloaa; agelutiae Btlok-oaltnre obtained from tbe featheiy oatgrowtha 
shown in Flga. 1 and 8 (^ per cent, of gelatine). 

FlQ. 4. EmeHoh'a booillus oaltivated in M per cent, gelatine, at 37° C. (IW.6» F.) 

Pig. B. Baoterinm ooli oommone of Esoherioh, cultivated in 30 per omit, gelatine at 
27° C. (80-60 F.) 

Fio. 6. BaoUlvHa; magnified 1250dianietetH. Fromaplioto-mlorograpLbyDr. Stern- 

FlG. 7. ColonieB of baoillna a in fleab-peptobe-gelatine ; a anperSoial eolonies in 
loaettea ; b deep oolouiea, naoal form ; a anperfloial ooloniea, oanal form. 
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no. I. B»e<nii8z(H«Tftn«,18e9.) Smear p 
bit S74, wbiob di«d at end of S I 
domen 3 onble oentlniBtera of 
bacilli are unaller than in rer<' 
talned from tbe periloiiAal oavil 
tbe nnial size m RMn in Fig. 3. 

Fig. S. Bacillna x, from a potato onltnre. ' I 
baoilli an nniiBiiaUy large. 




from snrfaae of livor or 
>nrs .ifter recpiving in cavity of abJo- 
liiiulllon ciiUiirs of baoilliia x. Tbe 
cuHnrafi, but a pore cultnrs waa ub- 
:>f this rubbit in nbicb the bacilli bad 
^iic'hsin Htain; x 1000. 
imtnto hud nil ncid reaction and tlie 
he cnttnre was proved to be pnni bj 



making gelatine roll-tnI>ea in which tbe culoniea had the nsoal cbsraC' 
tan and tbe baolIll were ot tbe naual dimenBionn. Fnubjiin Htain; 
XlOOO. 

FlQ.3. BaoniuB z,fi«m dngle colony in gelatine roll tnbe. Fnchain Btnin ; X 1000. 

Fie.4. Baeillns z, from potato oaltnre of 4 dayH. FnebHin staio; x 1000. 

Fia.5. BaoUloB z, coloulea in gelatine roll-tnbp; three days at 'JiP C. ; X 6 diame- 



Fia.6. BaoHlDS z; oolonlea in gelatine roll tube; 48 honrs 
Fia.7. Baclllns z, cultnreio fleah.peptone-fjelatiue: 48 hoiii 



( 10 dia 




Flo. 5. 



YiG. 1. 




Fio. 1. Sada>M MU{/'or*MM (flteraberg). From • \mUita oultnre ; 48 faonn at 33° C. 

FaehaiQ atain ; x 1000. 
Fra. 3. Baeilhu aaitf/aimai w in » lenooeyto (pfaftgaL<,\ti>) Truiii liver nf »bbU ini. 

lated with thu iMoillaB. Fnchaln stain ; x UKX). 
Fig. 3. Group of leaoocytes oontkinlng B. aoidifarMaiiii, rroiii bluud of gaiiiua-i>ifr 

InooQlatad with aoalture of this bacilliiH. Fuobslu ataiu; X lUUU. 
Fto. 4. BaalllDs a, Uftvana, 1888. (Ba«t«riam wU ,„Miu«ae.) From » Ixiuilloii ciil- 

tnre. Bismark brown atain; X 8i 
FiQ. 5. Colonies at BaeUriun eeli eommme in gelaline roll tiibe; und of 48 hours, at 

23° C. X 10 diaiaeters. 
FlQ. 6. Single colony of BacillKt aoidiformans. in gelatine rail tnbe, und of i weeks. 

X 10 diameteta. 
Fig. 7. Baeillia aaidifoTMani, "stick" onltim in ftlyceriae-agur, showiiii; the flit- 
ting ap of the agar medinm by the forniatioii gai* 
Via. S. Baeillui acidiformmu. Culture in flesh-paptoiic-f^cUtiuo; eu<l of 4 dayH, a 

82^ C. 
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FLATS THI. 

Fio. 1. AmUIm kqMtM* ftrMHt (Menbarf). K 

FoolulDSWnrXlOOa 
Fie. S. AwOIm i«(a*NMH MotWt (Stanbotf). Fn 

Fnolutii atatn ; X 1000. 
Fio. 3. BaeOhu wwla /orMlM (Stambwg). From 

■Inttaia; X 1000. 
Fie. 4. Bottom McMk AmmImhI* (Stcnbwg). 

FmImIii •tain; x 1000. 
Fie.5. CokiDlMof Awtlhwl^iMHew/MMlMiallHali-peptoiio-ituUti 

of4ShOTinftt«l°C. xlO. 
F10.& CdlottlM orAMtUM tatwtiaM wwUUtia gelatine roll-tube; eud of -24 Loiin, 

Kt 9S° C. X 10. 
FiO. 7. Cottare In flMli-pep(oii»-gsUtiiw of B, inieititiBii motilis; oiiil tif 4 iln.vs, at 



oni on nsar onltnK of S4 Iwrnra 
ui a {lOtaUi uuttun, 10 (Ik^s n]t). 
potato c 111 turo of £1 days. 
Prom a fiotato culture of 2 di 

roll-tube ; «ud 



M 
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PLATE IX. 

Fig. 1. BacillHS Micrococcus JlaranienHis (bteriiberj;). Surface of agar culture 

Fuclisiu staiu ; X 1,000. 
Fig. 2. Bucillas fluorescens liqnefacieus. Froui single colony in gelatine roll-tube 

Fuclisiu stain ; X 1,000. 
Fig. 3. Bacillus vacuolosis (Sternberg). From potato culture, 4 days old. Puchsit 

Btaiu; X 1,000. 
Fig. 4. Bacillus vacuolosis^ from surface of agar culture, 6 days old; showing in 

volution forms. Fuchsin stain ; X 1,000. 
Fig. 5. ^aciZ/ws racMoZosis, single colony in gelatine roll-tube; (md of 5 days, at20^C. 

XlO. 
Fig. 6. Bacillus vacuolosis culture in flesh-peptone-geiatine ; end of \^ days, at 20°C 
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PLATE X. 

Fig. 1. Bacillus jijfocifamus from i)otixtocu\tarGoi'2AhouTH. Fiischsin stain f X 1,000. 
Fig. 2. Bacilltts Uquefacicjis commune (^tavnhQrg). From golatinc cuUiirc. FiicliHin 

stain ; X 825 diameters. 
Fig. 3. Colonics of B. pyocyanuH in gelatine roll-tube; end of 2 daj's, at 20^C.; X 15. 
Fig. 4. Liquefying colonies of B. pyocyanus in gelatine roll-tube; end of 3 days, at 

20OC.; X 15. 
Fig. 5. B. pyocyanus Culture in tlesh-peptone-gelatine ; end of 24 hours, at 22^C. 
Fig. 6. B. liquefaciens commune; culture in fleeh-peptone-gelatino ; end of 24 hours, 

at 220C. 
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PLATE XL 

Fig. 1. Smetlli* tabHU* ilMilii (Stemberg). From potato onltare of 5 dajra. FaohMii 

Btain; X 1000. 
Fig. ^ CoIodIm of B. tubtilit tinUlta Id gelatine Toll tube ; abowing liqnefiution of 

ths gelatipe ; end of 48 hours, at room teniperatoTe, x ti. 
FlQ. 3. Baeilliu remaUi fortnittit (Sternborg). From gelatine cnlttue. Facbsln 

stain ; x 1000. 
Fio. 4. Bacillut {aletliniM liqi^ao'ieiu (Stetnberg). From a potato onltare. Foobsiu 

atoiu; X 1000. 
Ito. 5. fiaeiUa* intttliniu liqiu/ameni. Cnltoie in flesb-peptune-golatine ; end of 34 

bourn, at 22^ C. 
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PLATE XL 

Fig. 1. Bacillus suhtilis similis (Sternhoi'i^). From potato culture of 5 days. Fucbsiii 

8taiu; X 1000. 
Fig. U. Colouies of B. subtilis siiiiilis iu gelatine roll tube; showing liquefaction of 

the gelatine ; end of 48 hours, at room temperature, X (>. 
Fig. 3. Bacillus renalis fortnitus (Sternberg). From gelatine culture. Fucbsiu 

stain ; X 1000. 
Fig. 4. Bacillus iHtestiJius liquefacicns (Sternberg). From a potato culture. Fuchsiii 

stain; X 1000. 
Fig. 5. Bacillus intestinus Uquefacivna. Culture iu llesh-peptone-gelatiue j end of 24 

hours, at 22^ C, 
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PLATE XII. 

Fig. 1. Bacillus caflarerift (Sternberg). Smear propanition from liver of yellow fever 

case, kept 4S hours in antiseptic wrappiu«;. Fuchsiu stain; x 1000. 
Fig. 2. liaciUtia cadaveria (Sternberg). From anaerobic culture in glyceriiie-agar 

roll-tube; contains also a micrococcus (see Fig. 1, PI. XVII). Fuchsin 

stain X 1000. 
Fig. 3. Bacillus cadaveris. From anaerobic cnltnre in glycerine-agar roll-tube; X 

1000. 
Fig. 4. Chstridium cadaveris (Sternberg). From surface of an agar culture ; x 

1000. 

















Fig. 3. 
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PLATE XIIL 

Fig. 1. BacxUuH filifornm (Stornborj;). From surface of aj;ar ciilinre ; fuchsin Rtain; 
X 1,000. 

Fig. 2. Bacillus Martinez (Stornberg). From single colony in glyceriue-agar roll- 
tube; fuchsin stain; X 1,000. 

Fig. li. Colonies of 13. filiforniis in glycerine-agar roll-tnbe; end off) days at 35° C. ; 
X 10. 

P''iG. 4. Colonies of B. Martinez in gelatine roll-tube at end of 4 days; X 10. 

Fig. 5. Culture of B. Martinez in llesb-peptono gelatine; end of 4 days at 22" C. 

Fig. G. Culture of B. filiformis in llesb-peptone gelatine; end of 7 days at 22° C. 



S60 



WnOUm AMD nOlVKKTlO*! OP VKLLOW FKVER. I 




Fio.1. 
ria.9. 
fia. 3. 
Fio.4. 

Fie. 6. 



PLATE XIV. 



Z, Havana, lUrSS. 'From gelatJDv oultiire ; fiieh«iii stiiiii ; x 1,000. 
BaeUlM K, Uavoua, 11^. Prom golatine cnllnre ; tnoliain etaiti ; x 1,000. 
Baeilbu A, liavnaa, 1889. Proiu potato cultiira ; fuoliHiii stiilii ; x 1,000. 
Bavilbu rtMalia /ortuitug (Sternberf;.) From gplatino cultitrv : fiiohain bMi 

X 1,0(10. 
BaMlM C, Havaiiit, 1869. Prom single j^latine ooiniiy ; fiiclisin Btun- 

1,000. 
JjMfltM F, Havauft, 1899. From single gelatine t^i.liiuv: fitcliaiu stnin- 

1,000. 
Sioftla ooloiij' Bacillia I. ; end of 34 Lniire at WC. X 10. 
BaMlut I, culiato in Qesb-jieptotii.' );(>laliiii; ; -IKIioui'x nt room li>iiiptirutiii< 




PLATE XIV. 



— '^^ 
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PLATE XV. 



Fig. 1. Bacillus /?, Havana, 1889. From bottom of long agar " stick culture;" fuch- 
sin stain; X 1,000. 

Fig. 2. Bacillus h\ Havana, 1889. From gelatine cnltnre ; X 1,000. 

Fig. 3. Bacillus C, Havana, 1689. From gelatine cnlture; X 1,000. 

Fig. 4. Bacillus X, Havana, 1889. From potato culture, 4 days old ; X 1,000. 

Fig. 5. Bacilhis G, Havana, 1889. From single gelatine colony ; X 1,000. 

Fig. G. Slender bacillus from specimen of Freire's vaccine, brought from Rio de Ja- 
neiro by Dr. Lane in a sealed glass tube. The mount was made iramedi 
ately after opening the tube ; stained with gentiiiu violet ; X 1,000. 
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Fro. 1. .BmHIm fnMtNi(Btnn1>t'TK). Fruui 

1,000. 
Tta.it. £«eitl«t mH tfM(tU<8tuni1>crg). I' 

X 1,000; 



PLATE XVI. 

.iuglo i-iiliiny in Ki>latiuc roll-tiibr; 

Jii. tiiifili' iLlulij ID gelatiue roIKu 
in Ki>lntiiin ml1-|.iibii nt ondof 24 boura AtSS^i 



Fto. 3. JteHlIn* fntHH*. CoI«iii> 

X 10. 
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PLATE XVI. 
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256 ETIOLOGY ANI> PEEVENTION OF YELLOW FEVER. 



PLATE XVIL 

Fig. 1. Strejytococcua ca(f arms (SteiD berg) (Strcpiococcim pyogenes?). From cultui 

in agua coco ; X 1,000. 
Fig. 2. Streptococcus Havanienaia, From vomit (not black) kept in collecting tube fc 

24 hours. Yellow-fever case in military lioBpital, Havana, 1889; ; 

1,000. 
Fig. 3. Micrococcus luteus. From gelatine culture ; X 1,000. 
Fig. 4. iS(rc2>/ococcti8%iie/acicw8 (Sternberg). Fiom anaerobic culture in Hesh-pep ton 

gelatine; x 1,000. 
Fig. 5. Colony in gelatine roll-tube of Streptococcus Uquefaciens ; X 10. 
Fig. 6. Streptococcus cadaveris. Colonies in gelatine roll-tube; XlO. 
Fig. 7. Streptococcus Uquefaciens, Culture in llcBh-peptone-golatiue ; end of 7 daj 

at 22^0, 
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258 ETIOLOGY AND PHEVENTION OF YELLOW FKVEB. 



PLATE XVIIL 

Fio. 1. ToruU gasiricus (Sternberg). From surface of agar caltare. Kot stained 

X about 400. 
Fig. 2. Micrococcua hepaticm (Sternberg). From surface of agar culture. Bismarcl 

brown utain ; X riJ^o. 
Fig. ^^. MicrococcttN J. (Havana, 188H); x 1,000. Obtained ftom liver of case i 

kept 4c< hoiiFH in an antiseptic wrapping. 
Fig. 4. MIcrovoccHH FinUiyensis (i^ternhQTg). From surface of agar culture. Bismarcl 

bfown stain ; X ^25. 
Fig. o. Micrococcus rersaliliH albu8(StQTiiheTg), ]?>om a culture m agaa coco. Fuchsi: 

stain ; X 1,000. 
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260 ETIOLOGY AND PREVENTION OF YELLOW FEYEB. 



PLATE XIX. 

Kuj. 1. /?floi//w« ffavanievstH (Sternberg). Potato culture at end of If) days at room 

t«'iii]H^raturo. 
Kici. V. JiarUlim pyotyanuH. Agar culture at end of Si days at room temperature, 
Vui.'A. JiaoiUuH pyooyanus. Potato culture at eud of 5 days. 
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262 ETIOLOGY AND PREVEKTION OF YELLOW FEVEB. 



PLATE XX. 

Fio. 1. Miorococcus tetragenus rersaiilis (Steniber^j). Agar culture at end of 10 days, 

at )ti'' C. 
Fi(». 2. MicrococouH of Fi'Hre. Agar culture at end of 7 days, at 22*^ C. 
Fid. :i. BaoilliM of Gibivr, Agar culture at end of V2 days, at 22^ C. 
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PLATE XXI. 

Fig. 1. Ba^Uu*fit'!yre*<t9 4 'i«;««'/tf'.n^«. Posaco c"'.sr:r- j: er.»l --vf 1 month at room 

temperature. 
Kifr. 2. BaciUmit fMor€*ce9* liffU'f/cciff. Gelatine eoltare at ecd of I month at room 

tern pe rat ore. 
Fig. 3. BacilluJi liquefade»$ ommt^mt ^Sternberg.) Potato culture at end of :iO days 

at room temperature. 
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